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HISTORICAL    NOTE. 

From  1789  to  1876  the  botanical  literature  relating  to  California 
was  confined  chiefly  to  the  descriptions  of  new  species  or  annotated 
catalogues  of  collections  made  by  various  expeditions  or  by  local 
collectors. 

The  first  systematic  treatise  lipon  the  plants  of  California  was  pre- 
sented in  the  Botany  of  California,  the  first  volume  of  which 
appeared  in  1876,  the  second  being  published  four  years  later.  In 
these  two  volumes  we  have  the  first  general  account  of  the  California 
flora.  The  work  was  based  primarily  upon  a  study  of  the  plant 
collections  of  the  California  Geological  Survey  made  by  W.  H. 
Brewer  from  1860  to  1865  and  later  by  H.  N.  Bolander,  and  also  upon 
the  rather  considerable  collections  of  the  Pacific  Kailroad  Surveys 
from  1861  to  1867.  This  material  was  supplemented  by  collections, 
some  small,  some  considerable,  made  by  resident  collectors.  The 
manuscript  of  the  Polypetala?  was  produced  by  the  combined  labors 
of  W.  H.  Brewer  and  Sereno  Watson;  the  Gamopetalsa  were  done  by 
Asa  Gray,  while  the  second  volume  from  the  Apetalae  to  the  Crypta- 
gams  was  elaborated  by  Watson  with  the  assistance  of  specialists  in 
various  groups. 

The  two  volumes  made  a  pretentious  work.     As  we  are  now  able  to 
perceive,  there  were  many  omissions,  there  were  errors  of  judgment, 
'/-     and  little  is  suggested  of  the  amount  of  variation  which  is  prevalent 
ri     in  so  many  Californian   genera  and  species.      But  if  one  note  the 
H     exceedingly  inadequate  material  at  the  disposal  of  these  authors,  oft- 
times  extremely  meager,  then  wc;  may  well  wonder  that  the  work 
/i      was  so  capably  done,  that  it  has  stood  so  well  the  test  of  two  decades 
^^  of  constant  use.     At  this  time  our  judgment  is  qualified  by  experi- 
■>.     ence  with  its  merits  and  demerits,  and  it  is  a  secure  judgment  that 
although   progression   has  left  the   Botany  of  California  behind,  it 
will  always  occupy  the  position  of  a  classic. 

In  1878  and  in  1884  Asa  Gray  gave  to  the  botanical  world  two 
parts  of  the  Synoptical  Flora  of  North  America,  in  which  were,  of 
course,  very  considerable  additions  to  the  knowledge  of  the  Califor- 
nian fiora.  This  work,  so  widely  used,  still  remains  as  the  only  gen- 
eral revision  of  the  North  American  Gamopetalse. 

From  1885  to  1896  the  most  active  contributor  to  Californian 
hotanha]    literature   was   E.    L.   Greeno.      HU  ipw^et^   xx^ciw  ^>\».\A. 
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nomenclature  have,  doubtless,  made  him  most  widely  known,  since 
in  America  no  other  writer  has  so  pronounced  and  extreme  views 
upon  this  subject.  Nearly  all  of  his  many  writings,  whatever  the 
title  or  topic,  are  colored  by  the  ideas  of  nomenclature  which  have 
brought  him  into  prominence.  The  particular  contributions  which 
are  most  available  to  the  Californian  student  are  the  Flora  Francis- 
cana,  still  incomplete,  and  the  Manual  of  Botany  of  the  Region  of 
San  Francisco  Bay,  in  both  of  which  his  principles  of  nomenclature 
are  exemplified.  He  has  what  is  termed  a  keen  eye  for  specific  difl^er- 
ences,  has  published  a  very  large  number  of  new  species,  and  is  the 
author  of  larger  number  of  new  names  and  new  combinations  than 
any  other  American  botanist  or  zoologist.  He  has  also  an  apprecia- 
tion of  natural  relationships  which  has  led  him  to  propose  new 
arrangements  for  many  genera  and  species.  It  should  be  added  that 
many  of  these  changes  have  found  wide  acceptance. 

During  this  long  period  there  have  been  many  other  resident 
workers  on  the  flora  of  western  middle  California.  Of  these  mention 
should  be  made  of  Dr.  Albert  Kellogg,  one  of  the  founders  of  the 
California  Academy  of  Sciences;  Dr.  Hermann  H.  Behr,  author  of  a 
Flora  of  the  Vicinity  of  San  Francisco;  Mrs.  Katherine  Brandegee, 
formerly  Mrs.  Curran,  who  has  studied  very  thoroughly  the  local 
flora  for  many  years  and  published  revisions  of  genera  and  of  species; 
Mr.  Volney  Rattan,  Miss  Alice  Eastwood,  and  many  others  whose 
names  find  mention  in  the  following  pages. 


PREFATORY   NOTE. 

The  present  volume  embodies  the  results  of  a  prolonged  and 
studious  examination  into  the  flora  of  western  middle  California.  It 
is,  in  brief,  an  attempt  to  present  in  book  form  an  account  of  the 
seed  plants  of  the  region  by  descriptions  of  the  living  plants — of  the 
plants  as  they  actually  exist.  It  is  as  little  as  may  be  at  the  present 
time  a  revision  of  what  has  been  written  about  plants  of  the  region, 
or  of  plants  or  of  species  ascribed  to  it.  The  author  has  enlarged  his 
laboratory  and  herbarium  experience  by  innunjerable  excursions  and 
expeditions  into  the  canons  and  mountains,  through  the  valleys  and 
along  the  water-courses  of  California.  The  diagnoses  have  been 
derived  mainly  from  fresh  specimens  collected  by  the  author  or  by 
his  colleagues  in  the  Department  of  Botany,  and  from  similar  abun- 
dant material  supplied  by  many  helpful  correspondents  resident  in 
various  parts  of  the  state. 

As  to  the  recognition  of  species,  that  is  the  determination  of  the 
number  of  species  present  in  our  region  and  the  working  out  of  their 
relationships,  field  studies  played  an  important  part.  In  the  larger 
or  more  variable  genera  resort  was  had  to  the  following  method:  The 
material  of  a  given  genus  was  segregated  into  a  certain  number  of 
forms  (regarded  as  distinct)  or  varieties  of  these  forms,  the  judgment 
passed  being  in  lartje  measure  controlled  by  field  studies.  The 
descriptions  of  such  forms  were  drawn  up  from  fresh  material  or 
herbarium  material.  The  results  of  these  studies  could  not  in  all 
cases,  however,  be  correlated  with  the  existing  literature,  but  to  the 
descriptions  such  names  were  applied  as  were  available  in  the  litera- 
ture and  with  all  care  and  caution.  Therefore,  a  particular  descrip- 
tion stands  for  a  natural  type  (that  is  to  say  the  usual  or  dominating 
or  most  marked  form),  while  the  name  may  belong  to  a  form  of  the 
species  which  is  unusual  or  abnormal,  or  may,  indeed,  belong  to  a 
very  difierent  plant  since  the  original  description  by  which  such  a 
name  was  published  may  be  so  vaguo,  so  loose,  or  so  broad  that  exact 
determination  is  difiScuit  or  impossible.  DifiSculties  of  this  nature 
may  only  be  settled  by  a  study  of  the  original  or  type  specimens,  but 
these  are,  to  us,  largely  inaccessible.  Moreover,  type  specimens  are 
not  infrequently  so  poor  or  so  fragmentary  that  nothing  can  be  made 
of  them.  It  should  be  understood,  therefore,  that  the  author's  con- 
ception of  the  species  here  given  place  is  expressed  by  the  descriptions 
rather  than  by  the  names;  that  there  is  here  an  account  of  the  plants 
of  the  region  rather  than  a  list  of  species  gleaned  from  the  literature. 

One  other  course  was  open.  Instead  of  presenting  a  fresh  account 
of  the  plants  known  to  us  as  occurring  in  our  region  it  would  have 
been  quite  possible  to  list  the  species  attributed  to  middle  California 
and  copy  the  paraphrased  descriptions  which  we  have  inherited, 
adding  more  or  less  new  matter  and  emending  where  it  seemed  neces- 
sary. To  one,  however,  whose  facilities  as  to  type-specimens  are 
limited  but  whose  advantages  as  to  the  study  ot  \Xi^\\N\T\^^ot^  w^vc^ 
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many  ways  unlimited,  surely  there  could  be  but  one  choice  as  to  what 
his  task  snould  be. 

Nevertheless,  it  is  not  in  the  least  the  intention  to  deny  to  the  liter- 
ature a  debt  which  is  plain,  but  the  obligation  to  some  of  the  more 
recent  "systematic"  literature  must  be  said  to  be  dubious  when  one 
remembers  the  paucity  of  monographic  work  and  contrasts  the  long 
list  of  '*new  species."  It  is  not  too  much  to  say  that  a  considerable 
proportion  of  these  "new  species"  consists  of  isolated  descriptions, 
that  there  is  a  lack  of  coordination  with  species  already  known,  and 
that  as  to  many  of  them  even  their  nearest  relatives  are  not  acknowl- 
edged. It  has  not  been  possible  to  investigate  all  such.  Some  are 
obviously  to  be  rejected — in  any  event  they  have  not  been  included 
here  by  merit  of  publication  merely.  Many  others,  on  the  contrary, 
it  has  been  possible  to  study  more  or  less  fully;  of  these  a  surprising 
number  reveal  most  excellent  characters  which  are  not  in  the  least 
suggested  in  their  often  unsatisfactory  diagnoses. 

Supplementing  the  account  of  structures  the  student  will  find 
numerous  records  of  physiological  peculiarities  of  various  species, 
details  of  habit  or  of  aspect — features  which  lure  the  eye  of  the  expert 
in  the  field  but  which  are  obscured  or  lost  in  the  dried  specimen. 
Observations  of  this  character  have  been  eagerly  sought,  as  well  as 
notes  concerning  associated  species,  modes  of  vegetative  reproduction, 
behavior  in  the  dry  season  and  similar  data. 

Another  well  defined  aim  has  been  held  constantly  in  view  as  the 
work  progressed.  It  was  deemed  to  be  in  the  highest  degree  desira- 
ble, on  account  of  the  very  interesting  and  instructive  variation 
which  exists  among  Californian  plants,  that  the  flora  should,  in  so  far 
as  possible,  reflect  something  of  this  phenomenon.  In  many  cases, 
indeed  whenever  opportunity  offered,  detailed  accounts  of  marked 
variations  have  been  recorded  in  the  field.  Distinctions  between 
variable  and  invariable  types  have  been  rendered  far  easier  of  analysis 
and  made  in  a  great  degree  more  certain  by  a  close  study  of  fresh 
material,  which  has  not  infrequently  been  available  in  large  quantity. 
Variation  ascribable  to  difference  in  soil,  exposure,  dryness  and  so  on 
is  often  noted  and  varieties  are  here  described  which  may  properly  be 
called  ecological  varieties. 

A  very  great  amount  of  time  and  effort  has  been  expended  upon 
the  construction  of  keys;  a  general  key  to  the  families,  keys  to  the 
genera  under  the  families,  keys  to  the  species  under  the  genera, 
and  in  some  cases  even  keys  to  the  varieties.  The  key  to  the 
families  is  a  wholly  artificial  key;  it  is  not  intended  in  the  least 
to  indicate  natural  relationships,  but  simply  to  guide  the  stu- 
dent, by  a  path  as  direct  and  as  sure  as  possible,  to  the  family. 
Hence  no  exceptions  are  allowed.  Since  there  are,  of  course,  excep- 
tions in  a  great  many  families,  genera  or  even  species  of  the  same 
family  may  be  divided  in  the  key.  Moreover,  the  keys  apply  only  to 
the  species  listed.  While  the  specific  keys  have  been  careiully  made, 
nevertheless,  this  is  the  first  descriptive  flora  in  "Western  America  to 
present  such'  keys  and    the   student  showld  us^  tVi^xn  to  secure  a 
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suggestion  of  the  species,  controlling  his  final  decision  by  a  rigid 
comparison  with  all  the  terms  of  the  diagnosis. 

The  beginner  should  never  forget  that  the  same  species  may  be  of 
quite  different  appearance  in  different  localities.  Soil,  exposure,  alti- 
tude, humidity,  distance  from  the  ocean,  influence  very  greatly  the 
habit  and  aspect  of  the  plant.  Vegetative  characters  (that  is  charac- 
ters of  the  root,  stem,  foliage,  size  of  the  plant  or  of  its  various  parts, 
amount  of  pubescence)  vary  endlessly  in  many  plants.  Hence  it  is 
well  to  rely  chiefly  upon  the  reproductive  characters,  that  is  charac- 
ters of  the  reproductive  organs,  namely  the  flower  and  the  fruit, 
rather  than  upon  merely  vegetative  characters. 

The  variation  of  the  plant  from  its  normal  appearance  may  often  be 
correlated  with  its  situation,  at  least  as  to  the  vegetative  features. 
The  following  classes  of  localities  may  be  noted  under  this  head: — 

1.  Near  the  ocean  a  species  is  often  more  depressed  or  condensed 
than  in  the  interior,  and  more  fleshy. 

2.  In  swamps  or  wet  soils  the  plant  tends  to  become  succulent  and 
of  ranker  growth,  and  also  glabrous. 

3.  In  valley  soils  the  growth  is  commonly  much  more  rank  than 
elsewhere. 

4.  On  hilltops  plants  tend  to  become  dwarf  and  acaulescent;  often 
far  more  pubescent  also. 

5.  In  saline  or  subsaline  soil  the  stems  and  foliage  in  many  species 
are  far  more  vigorous  and  the  flowers  larger  than  on  stiff  clays  or 
adobes. 

6.  In  shady  woods  leaves  become  thinner  and  larger,  often  con- 
spicuously so. 

7.  At  high  altitudes  the  flowers  are  larger  in  proportion  to  stature 
and  brighter  in  color. 

In  the  matter  of  terminology  the  number  of  terms  here  employed 
has  been  considerably  reduced.  The  term  bract  (as  an  example)  has 
been  applied  to  all  bracteal  organs  and  special  designations  have  not 
been  applied  to  modifications  of  bracts  peculiar  to  certain  families. 

Local  common  names  have  been  sedulously  noted  in  all  parts  of  the 
state  and  such  as  were  appropriate  will  be  found  appended  to  the 
proper  species.  The  coining  of  so-called  common  names  from  the 
Latin  binomial  has  been  avoided  and  we  have  also  seen  fit  to  reject 
common  names  of  Old  World  and  Eastern  species  which  have  been 
applied  to  different  plants  in  California. 

By  Western  Middle  California  is  meant  that  portion  of  California 
lying  west  of  the  Sacramento  and  San  Joaquin  Rivers,  south  of  the 
counties  of  Mendocino,  Lake  and  Colusa  and  north  of  the  Pajaro 
River  and  Pacheco  Pass.  Very  many  extra-limital  species  are 
described  or  noticed,  however,  so  that  the  volume  will  be  almost  if 
not  quite  as  useful  as  far  north  as  Red  Bluff  and  as  far  south  as 
Bakersfield. 

The  author  now  has  opportunity  to   make   acknowledgments  for 
services  rendered  by  his  colleagues  and  coTTespoiid^xv\&.    ^xo.^.^  .  ^. 
Setchell  has,  by  his  unfailing   encouTagemeivt  «ix\^  cio\\^\».w\.  «^AN\^^^ 
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promoted  very  materially  the  progress  of  this  work;  he  has,  more- 
over, collected  several  hundred  phaenogaraic  plants  of  pronounced 
value,  expressly  for  the  author's  use.  Mr.  J.  B.  Davy  has  provided 
a  competent  and  much  needed  revision  of  the  grasses  for  which  the 
author  is  especially  grateful;  he  has  also  furnished  several  thousand 
specimens,  many  of  which  were  accompanied  by  field  notes.  For  the 
privileges  of  a  research  student  at  the  Gray  Herbarium  of  Harvard 
University  cordial  thanks  are  returned  to  Prof.  B.  L.  Robinson. 
Frequent  use  has  been  made  of  the  Herbarium  of  the  California 
Academy  of  Sciences  and  kindly  acknowledgments  are  due  to  its 
curator.  Miss  Alice  Eastwood.  For  contributions  of  valuable 
specimens  it  is  a  pleasure  to  name  Mr.  S.  B.  Parish  of  San 
Bernardino,  Mr.  R.  H.  Piatt  of  Vacaville,  Mr.  M.  S.  Baker  of  the 
Sacramento  High  School,  Mr.  P.  S.  Woolsey  of  the  Visalia  High 
School,  Mr.  J.  H.  Barber  of  Paso  Robles,  and  Mr.  H.  M.  Hall, 
Mr.  H.  P.  Chandler,  and  Mr.  J.  P.  Tracy,  students  of  the  Uni- 
versity of  California.  Finally  there  is  to  be  mentioned  the  valuable 
assistance  in  proof-reading  ^iven  by  Mr.  P.  E.  Goddard,  Mrs.  E.  J. 
C.  Gilbert  and  Miss  K.  D.  Jones. 

Many  a  valley  and  mountain  peak  of  California,  numerous 
chaparral  slopes  and  leas:ues  wide  plains  have  not  to  this  day  been 
explored  botanically.  There  must  yet  be  numerous  additions  to  the 
knowledge  of  our  flora  before  such  knowledge  can  be  considered  in 
anywise  complete.  Emendations  and  notes  of  omission  will,  there- 
fore, be  most  gratefully  received. 

Willis  Linn  Jepson. 

Jft.  Whitney  Trail, 

Aug.  6,  1900. 


KEY    TO    THE 
SEED    PLANTS    OF     WESTERN    MIDDLE 

CALIFORNIA 


GYMNOSPERMiE. 

Ovules  borne  naked  on  a  scale;  cotyledons  3  to  15,  sometimes  2;  flowers 
monoecious  or  dioecious;   lcave.s  needle-like,  scale-like  or  linear; 
trees  or  shrubs,  ours  evergrepn. 
Flowers  solitary;  ovule  1  to  each  cujvshaped  disk  or  fleshy  envelope, 

becoming  a  bony  seed Taxace^,  p.  17. 

Flowers  in  cone-like  aments,  tlu*  pistillate  ainent  becoming  a  scaly 
cone,  rarely  a  berry;  ovules  2  or  more  at  the  base  of  each  scale. 

CONlFERiB,  p.  18. 

ANGIOSPERMiE. 

Ovules  borne  in  a  closed  sac  or  ovary,    which    becomes   the  fruit; 
cotyledon?  1  or  2. 

CLASS  I.— MONOCOTYLEDONS. 

Leaves  with  parallel    veins   (except  Trillium);   parts  of  the   flowers 
usually  in    3's,  never  in    4's  or  5's;    vascular  bundles  scattered 
irregularly  through  the  pithy  tissue,  not  in  rings  or  annual  layers; 
embryo  with  1  cotyledon;     all  ours  herbs,  when  penmnial  mostly 
with  roots tocks  or  bulbs. 
A.  Flowers   without   perianth   and   enveloped   by   chalfy   bracts,  or 
the  perianth   dry  and  scarious. 
Flowers  (in  ours)  sessile,  in  dense  spikelets,  with  imbricate  bract- 
lets;   spikelets  borne  in   spikes,  racemes,  panicles   or  umbels; 
perianth  none  or  reduced  to  bristles;  fruit  an  achene. 
Stems  mostly  terete  and  hollow;  leaves  in  2  ri)ws;  sheaths  mostly 
split   open  opposite   the  blade;    ligule   mostly  conspicuous; 
bractlets  2  subtending  each  flower,  or  the  upper  (the  palea) 
rarely  obsolete;    anthers    mostly   versatile;    seed   (in    ours) 

adnate  to  the  pericarp       Gramine.k,  p.  26. 

Stems  mostly  triangular,  solid;  leaves  in  8  rows;  sheaths  enti' 
ligule  obsolete  or  minute;    bractlet  only  1  subtendir 
flower;  anthers  erect;  scpd  free  from  the  pericarp 

Oypkrac"^ 

A«tV\ 
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Flowers  (in  ours)  pedicellate,  in  paniculate  clu8tei*8,  or  subsessile 
in  dense  capitate  heads;  perianth  of  6  distinct  dry  segments; 
leaves  terete  or  flat;  fruit  a  capsule.    .  Juncacejs,  p.  92. 

B.  Flowers  on  .a  spadix  or  spike,  the  whole  cluster  often  enclosed  by 

a  spathe  or  foliaceous  or  memhranaceous  hract;  perianth  none  or 
not  petal-like. 
Subaquatic  reed-like   plants;    flowers  unisexual,  borne  in  a  dense 
cylindrical  spike  or  globose  head,  without  distinct  perianth  .    . 

Typhaceje,  p.  95. 
Small  or  minute  leafless  aquatics,  the  stems  represented  by  leaf-like 

floating  fronds Lemnace^,  p.  97. 

Aquatic  plants;  flowers  naked  or  with  a  very  small  calyx,  perfect 

or  unisexual;  stamens  1  to  4 Nai adages,  p.  99. 

Marsh  or  subaquatic  plants;  flowers  perfect,  with  or  without 
perianth;  stamens  6  or  1 JuNCAQiNACEiE,  p.  102. 

C.  Flowers  with  a  more  or  less  corolla-like  perianth. 

Ovaries  several,  distinct,  becoming  achenes  in  fruit;  perianth  of  8 

sepals  and  3  petals Alismace^,  p.  104. 

Ovary  1  and 
Superior;    perianth    regular,    petal-like;   stamens   6,    sometimes 

3  or  4 Liliace^,  p.  106. 

Inferior. 

Perianth  regular;  stamens  3 iRiDACEiE,  p.  128. 

Perianth  irregular;  stamens  1,  rarely  2.0RCHiDA0EiE,  p.  130. 

CLASS  2.— DICOTYLEDONS. 

Leaves  netted-veined;  parts  of  the  flower  mostly  in  4's  or  o's;  vascu- 
lar buqdles  in  a  ring  uround  a  central  pith,  the  stem  when 
perennial  increasing  in  girth  }>y  annual  layers;  embryo  with  2 
cotyledons. 

I.  APETALOUS  DIVISION.  Corolla  none;  calyx  present,  sunie- 
times  petal-like,  rarely  none. 

A.    FLOWER^<     MONCECIOUS    OR    DICEOIOUS,     ONE    OR     HOTH     KINDS    IN 

AMENTS;     TREKS    OR   SHRUBS. 

Leaves  simple  and 
Opposite;  flower  dioecious,  1  to  3  in  each  axil  of  the  connate  bracts; 
sepals  of  staminate  flowers  4,  of  pistillate  flower  2  or  none   .    . 

GARRYACE-ffi,  p.  362. 
Alternate. 
Both  kinds  of  flowers  in  aments. 

Flowers  1  to  each  scale  or  bract;  perianth  none. 

Fruit  a  1-celled  many-seeded   capsule;    seeds   with  a  coma; 
flowers  dioecious.  ...  .  Salicace.e,  p.  135. 

"uit  a  waxy -coated  berry;  flowers  monoecious  or  dioecious. 

Myricace.e,  p.  146. 
*?  or  3  to  each  scale  or  bract;  staminate  ament  long, 
jus;  pistillate  small,  ma\,unv\^  \i\\.o  ix  \qoc»^^  co\v^ 
Hi?- margined  achenes.  .    . 'ftv.TVA.\CY.?f.,  \>.\^^. 
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Only  the  staminate  (rarely  the  pistillate)  in  anients. 
Fruit  a  nut  enclosed  in  a  leafy  tubular  involucre 

CoRYLACEiE,  p.   140. 

Fruit  a  nut  set  in  a  scaly  cup  or  bur  (acorn  or  chestnut)    .    .     • 

CUPULIFKRiE,  p.   141. 

Leaves  pinnate;  only  the  staminate  flowers  in  aments;    fruit  a  nut 
with  a  fibrous  coat JuGLANDACEiB,  p.  145. 

B.  Flowers  xot  in  aments. 

I.  Trees,  shrubs,  or  woody  climbers. 

Leaves  opposite. 
Flowers  dioecious. 

Ovary  inferior;  fruit  a  berry;   leaves  simple   and   foliaceous   or 

reduced  to  scftles;  parasitic  on  trees.  LoRANTHACEiE,  p.  866. 
Ovary  superior;  leaves  pinnate. 

Stamens  4  or  5;  fruit  a  double  samara;  var.  of. 

Acer  Negundo,  p.  262. 

Stamens  commonly  2;  fruit  a  simple  samara 

Fraxinus  Oregana,  p.  386. 
Flowers  dioecious  or  polygamo-dioecious;   sepals  4,  petal-like;  sta- 
mens numerous;  fruit  a  tailed  achene;  climbing  plants  .    .    . 

Clematis,  p.  197. 
Leaves  alternate  and  simple. 

Flowers  monoecious,  in  head-like  clusters  scattered  on  a  slender  axis; 

calyx  none PLATANACBiE,  p.  274. 

Flowers  perfect  or  unisexual;  sepals  and  stamens  4  or  6;  fruit  berry- 
like   Rhamnus,  p.  263. 

Flowers  perfect. 
Stamens  6  to  numewus. 
Erect  trees  or  shrubs. 

Calyx  of  G  petal-like  sepals;  stamens  9,  the  anthers  opening 
by  uplifted  valves;  fruit  a  drupe;  evergreen.  .    .•  .    . 

LAURACEiE,  p.   191. 

(/'alyx  6-lobed;  stamens  numerous,  26  to  60,  inserted  on  the 

calyx;  fruit  a  tailed  achene  .  .  Cercooarpus,  p.  277. 
Calyx  4-cleft.  corolla-like;  low  shrub  with   tough   leathery  . 

stems Thymeleace^,  p.  259. 

Climbing  plant;    calyx    tubular;    f?tamens  6,   anthers  sessile; 
capsule  C-celled  ...     •  .    .    .    .  Aristolochia,  p.  364. 
Stamens  6,  monadelphous;    calyx  5-cleft;    showy;   capsule  com- 
monly 6-celled   . Fremontia,  p.  286. 

Stamens  1  or  2;  calyx  of  4  or  5  sepals;  leaves  much  reduced  and 
scale-like :.....      Allenrolfea,  p.  181. 

2.  Herbs. 
*  Ovary  superior,  i.  e.,  free  prom  the  calyx. 

CcUyx  present;  eoroUa  none. 

Pistils  more  than  J  and  distinct,  becoming  «ic\i^\^«.\  %^^^a^Sk  ^wv\- 
monly  5,  distinct,  often  petal-like;  stkmewa  r£\«n\ 
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Pistils  1  or  2,  distinct;  calyx-tube  armed  with  barbed  prickles,  its 

limb  3  to  7-parted;  leaflerts  pinnatifld. 

Acajna,  p.  284. 
Pistil  1, 1-celled;  stigmas  or  styles  often  more  than  one. 
Stipules  present. 

Leaves  alternate;  fruit  an  achene. 
Stipules  sheathing,  scariuus;  calyx  o  to  G-cleft  or -parted,  or 
of  distinct  sepals,  often  petal-like;  stamens  4  to  9;  fruit 
a  3-sided  or  lenticular  achene 

POLYGONACKiK,  p.   148. 

Stipules  not  sheathing;  calyx  greenish;  stamens  1  to  4. 
Flowers    monoecious,    very    small,    in    ament-like    inflo- 
rescences; plants  with  stinging  herbage 

Urtic'acE;*:,  p.  146. 

Flowers  j>effect,  fascicled;  diminutive  annual 

Alchemilla,  p.  284. 
Leaves  opposite;  small  or  prostrate  herbs. 
Calyx  of  5  distinct  sepals;  stamens  3  to  5. 

Fruit  an  achene  or  utricle;  stipules  scarious:  genera  nos. 

12  to  14  of CARYOPIlYLLACEiE,  p.  163. 

Fruit  a  3-valved  capsule;  stipules  setaceous 

La>flingia,  p.  171. 
Calyx  5-cleft;  capsule  circumscissile;  stipules  laciniate;  sta- 
mens 1  to  3 Cypselea,  p.  180. 

Stipules  none. 
Fruit  an  achene  or  utricle. 
Leaves  opposite  or  whorled. 

Calyx  tubular,  corolla-like,  the  base  of  the  tube  hardening 
and  enclosing  the  achene;  prostrate  maritime  herbs    . 

Nyctaoinace^,  p.  183. 
Calyx  of  6  (rarely  6)  distinct  often  petal-like  sepals;  fruit 
a  3-sided  or  lenticular  achene;  leaves  whorled  or  op- 
posite  POLYGONACEiE,  p.  148. 

Leaves  alternate  or  opjwsite;  calyx  of  5  or  fewer  sepals. 
Sepals  herbaceous  or,  in  unisexual  flowers,  the  pistillate 
without  calyx  and  enclosed  by  two  bracts;   bractlets 
none;    mostly  scurfy  plants  of  alkaline   or  maritime 
habitat.  ......    .    .  CHENOPoniACEiE,  p.  174. 

Sepals  membranous  or  scarious;  flowers  with  brtfctlets  .    . 

Amarantace-*:,  p.  172. 
Fruit  a  capsule;  leaves  opposite. 

Stamens  numerous;  capsule  circumscissile;  calyx  of  o  purple 

segments;  perennial  herb   .  Sesuvium,  p.  189. 
Stamens  6  or  fewer;  capsule  opening  by  valves. 

Calyx  of  t^idisti net  sepals,  white  inside;  prostrate  annual  . 

Mollugo,  p.  188. 
Calyx  6-lobed,  the  lobes  petal-like;  erect  penmnial  herb, 

maritime  or  of  salt  marshes 

/  G\au"x.,  p.  ^14. 

/ 


WESTERN    MIDDLE   CALIFORNIA.  9 

Calyx  4-parted;  diminutive  annual  with  filiform  leaves.   . 

Sagina  apetala,  p.  169. 
Calyx  and  corolla  both  wanting;  pistil  1. 
Plowers  perfect,  borne   i  n   a  spike,  each   flower  subtended  by  'a 
colored   bract,  the  spike  subtended  by  a  conspicuous  colored 
involucre;  herb  of  saline  habitat .  Anemopsis,  p.  162. 
Flowers  monoecious. 
Terrestrial  plants;   flower-clusters  often  surrounded  by  a  petal- 
like involucre  resembling  a  perianth;   stamens  1  to  many; 
capsule  1  or  commonly  8-ceHed;  juice  often  milky  .... 

EUPHORBIACEiE,  p.  260. 

Aquatic  plants;  leaves  opposite;  stamens  1. 
Leaves  dissected;  ovary  1-celled,  in. fruit  a  spinose  or  tubercu- 

late  achene CERAtoPHYLLACEiE,  p.  191. 

Leaves  entire;  ovary  4-celled,  splitting  when  ripe  into  4  parts. 

CALLITRICHACEiE,  p.  263. 

**  Ovary  inferior,  t.  e.,  more  or  less  adherent  to  the  calyx. 

Flowers  dioecious  or  the  pistillate  with  stamens;  stamens  many;  cap- 
sule 1-celled;  leaves  alternate,  divided 

DATISCACEiE,  p.  321. 

Flowers  perfect. 

Leave's  reniform  or  cordate;  calyx-lobes  3,  caudate;  capsule  6-celled; 

nearly  acaulescent  perennial .    .    .  Asarum,  p.  363. 
Leaves  not  reniform  or  cordate. 
Calyx-lobes  4. 

Leaves  alternate;  fruit  a  3  to  9-celled  bony  nut  with  herbaceous 

covering;  succulent  Kerb   .    .  Tetragonia,  p.  189. 
Leaves  opposite;   fruit  a  4-cellt;d   capsule;   stems   creeping  in 
mud  or  floating  in  water   .     .  Ludwigia,  p.  326. 
Calyx    entire;    stamens    1;    fruit    nut-like,    1-celled,    1-seeded; 

aquatics  with  simple  entire  leaves  in  whorls 

Hippuris,  p.  338. 

II.  CHORIPETALOUS  DIVISION.     Calyx  and  corolla  present, 
the  latter  of  distinct  petals. 

A.   Ovary  superior,  /.  e.,  free   from  the  calyx. 

"*  I.  stamens  hypogynous,  more  than  10. 

Pistils  several  to  many. 
'  Pistils  simple  and  distinct. 
Leaves  not  peltate. 

Pistils  becoming  achenes  or  follicles 

Kanunculace^,  p.  193. 

Pistils  at  first  united,  later  distinct  as  torulose  pods 

Platystemon,  p.  205. 
Leaves  peltate;  aquatic  plant  .    .    .  Brasenia^  p.  192, 
,  Pistils  cohering  in  a  ring  around  a  central  a^\%*,  «.V,«lVX\^w^5>  \s\v>\vs5Av^- 
P^ous MAi.x^citm,^.'!^^. 
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Pistil  1  and 
One-celled,  the  styles  or  stigmas  often  more  than  one. 

Sepals  caducous;  petals  4  or  6,  twice  as  many  aa  the  sepals  .    .    . 

Pap AVK RACK.*:,  p.  206. 
Sepals  persistent  or  at  least  not  caducous. 

Acaulescent  plants;  petals  8  to  16;  sepals  4  to  8 

Lewisia,  p.  184. 
Caulescent  plants. 

Petals  5;  fruit  a  capsule;  leaves  simple,  entire. 

Sepals  2;  styles  3 Galandrinia,  p.  185. 

Sepals  6,  the  2  outer  smaller  and  bract-like;  style  1    .    .    . 

ClSTACK.«,  p.  233. 
Petals  1  or  2;  sepals  about  4;  fruit  a  berry;  leaves  compound. 

Acta-a,  202.     ^ 
More  than  1-celled. 
Petals  5;  sepals  or  calyx-lobes  5. 

Stamens  monadelphous,  jointed  to  the  base  of  the  petaU;  sepals 

not  distinct,  valvate;  leaves  alternate 

Malvack.e,  p.  23<J. 
Stamens  disposed  in  3  to  5  indistinct  bunches;  sepals  distinct, 
imbricate;  leaves  opposite  .    .  Hyperioa('k.«,  p.  235. 

Petals  10  to  20;  sepals  5  to  12;  aquatic  herbs 

Xuphar,  p.  102. 
2.  Stamens  hypogynous,  10  or  fewer. 
Pistils  more  than  1,  distinct,  and 

Exceeding  in  number  the  sepals  or  petals 

Ranun('ulace.«,  p.  193. 

Of  the  same  number  as  the  sepals  or  ]>etal8 •.    .    . 

Crassuj.ack^,  p.  264. 
Pistils  more  or  less  united  around  u  central  axis,  elastically  separating 

when  ripe  as  l-seeded  carpels;  petals   5 

Gerania(  K.E,  p.  245. 
Pistil  1,  the  styles  or  stigmas  sometimes  more  than  one. 
Corolla  irregular, 

Papilionaceous;   stamens   10,    di-  or  mon-ad>;lphous,  I'arely  dis- 
tinct; fruit  a  legume LegumiJos.e,  p.  288. 

Petals  6,  one  with  a  spur;  sepals  5,  auricledp^ stamens  5;  fruit  a 

1-celled  capsule ViOLArK.*:.  p.  280. 

Petals  4;  stamens  <». 

Sepals  4;  fruit  a  silique;  annual;  some  species  of 

Streptanthus,  p.  21  i>. 

Sepals  2;  petals  in  2  dissimilar  pairs;  pierennial  . 

Dicentra.  ]>.  20H. 
Petal  1;  calyx  o-toothed;  stamens  10;  leaves  pinnate;  shrub  .    . 

Amorpha,  p.  203. 
Corolla  regular.  • 

Ovary  l-ccUni. 
Anthers  opening  by  uplifted  valves;  petals  n.  in  whorls  nf  8; 

stamens  6;  fruit  a  berry  or  capsule 

Berberidack.k.  p.  203. 
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Anthei*8  opening  by  longitudinal  slits;  herbs. 
Fruit  a  capsule  opening  from  the  apex  by  valves  or  teeth; 
petals  6  or  4.  , 

Calyx  tubular  or  of  -y^or  4)  distinct  sepals;  stamens  3  to 
10,    commonly   Hf  or   10;   capsule   3  to   10-valved  or 

-toothed;  placentw  central;  styles  2  to  T) 

Caryopuyllace.e,  p.  163. 

Calyx   of  2  distinct  sepals;  stamens  5  (or  3   to  many); 

capsule  3-valved;  placentas  central  or  basal;  styles  2 

to  8    .     .' PORTULACACEiE,  p.  184. 

Calyx  tubular;  stamens   4  to   7;   capsule  2   to  4-valved; 

placentae  parietal;  style  3-cleft <-^   .    .    . 

Frank KxiACK.f:,  p.  162. 
Fruit  indehiscent. 
Style  1  or  none;  sepals  and  petals  4;  stamens  tetradyna- 

mous Cruciferjc,  p.  210. 

Styles,  sopals,  petals  and  stamens  5 

Plumb AGiNACE.«,  p.  377. 
Ovary  more  fhun  1-ceiled. 
Anthers  opening  by  pores  at  the  summit;  sepals  and  petals  5 
6t  4,  the  stamens  as   many   or  twice  as  many;    capsule 

6-celled Ericaceae,  p.  867. 

Anthers  opening  by  longitudinal  slits. 
Kerbs. 
Leaves  alternate  or  basal. 
Sepals  and  petals  4;  stamens.^. 

Ovary  not  stipitate;  stamens  commonly  4  long  and  2 
short  (tetradynamous);  sepals  and"  petals  4;  fruit 

a  2-celled  capsule  (silique  or  silicle) 

(jRUOJFERiE,  p.   210. 
Ovary  i-aiised  on  a  stipe;  stamens  not  tetradynamouf^; 
leaves  3-foliolate   .    .  Capparidace^;  p.  229. 
Sepals  and  petals  5;  fruit  a  5-celled  capsule. 
Stamens   10,    more  or    less    united    at    base;    leaves 

3-foliolate Oxalis,  p.  245. 

Stamens  5;  leaves  simple .  Linacej^,  p.  243. 
Leaves  opposite;  annuals. 
Calyx  of  2  distinct  sepals;  flowers  2  to  5-merous;  fruit 

a  2  to  5-celled  capsule  .  ELATiNACE/if,  p.  234. 
Calyx    tubular;    stamens    10   and    petals   5,  the    latter 
clawed;  fruit  an  imperfectly  3-cellcd  capsule  .    .    . 

Silene  Gallica,  p.  165. 
Shrub;    fruit  a  simple  samara;   stamens  and   petals  2  each: 
leaves  opposite,  pinnate.    .  Fraxinus  dipetala,  p.  385. 

i.  8tamens  perignrnous,  i.  e.,  on  the  calyx  or  on  a  more  or  less  evident  disk. 

Stamens  on  n  hypogynous  disk  or  on  a  disk  lining  the  base  of  the 
calyx. 


/ 
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Trees  or  shrubs. 
Stamens  twice  as  many  as  the  petals  and  alternate  with  them. 
Leaves  alternate,  triftjliolate. 

Styles  or  stigmas  3;  fruit  drupe-^ke  .    ., 

AnacaRdiace^,  p.  250. 

Style  1;  fruit  a  2-celled,  2-seeded  samara 

RUTACEiE,  p.  249. 
Leaves  opposite,  simple;  style  1  or  none;  fruit  a  3  to  5-celled 
capsule;  seeds  with  an  aril.  .  Celastraceje,  p.  252. 
Stamens  4  or  6,  as  many  as  the  petals  and  opposite  them. 

Shrubs;  petals  often    hooded,   commonly    with   claws;    ovary 
commonly  3-celled,  splitting  when  ripe  into  3  one-seeded 

parts RiiAMNACE^,  p.  253. 

Woody   vine,  climbing   by  tendrils;    petals   early   deciduous, 

cohering  by  their  tips;  fruit  a  bf*rry 

VlTACEJE,  p.  259. 
Stamens   7  to  9;   petals  6,  equal;  fruit  a  double  pamara;  leaves 

simple Acer  macmphyllum,  p.  262. 

Stamens  5  to  8;  petals  4  or  6,  clawed,  slij^htly  irregular;  fruit  a 

1-seeded  capsule;  leaves  palmately  compound 

Sapindace^e,  p.  251. 
Herbs;  stamens  8  to  30;  petals  4  to  7,  la<iniate;  disk  1-sided  .    .    . 

RESEDACEiE,  p.  230. 

Stamens  on  the  calvx. 
Corolla  regular. 
Stipules  present;  pistils  one  to  several,  sometimes  partly  united 
to  the    disk;    petals   5;    stamens    10   to   numerous;    leaves 
alternate,  often   compound  .    .    Rosace-cE,  p.  275. 
Stipules  none;  leaves  simple.      «  • 

Pistils  many,  concealed  in  a  hollow  receptacle;  leaves  opposite, 

simple CALYCANTHACEiE,  p.   190. 

Pistil  1;   petals  5;   stamens  6  or  10 

•SAXIFRAGACEiE,  p.   267. 

Pistil   1,  becoming  a  capsule  enclosed  by,  but  free  from,  the 
tubular  calyx;,  stamens  4  to  12;  leaves  simple,  entire     .    . 

Lythracejb,  p.  323. 
Corolla  irregular,  papilionaceous;   stamens  ,monadelphous,  or  dia- 
delphous,    rarely  distinct;  fruit  a  legume;    leaves   comjmonly 
compound Lequminos^,  p.  288. 

B.  Ovary  inferior,  i.  e.,  more  or  less  adherent  to  the  calyx. 

I.  Trees  and  Shrubs. 

Stamens  more  numerous  than  the  petals;  petals  5. 

Leaves  alternate;  fruit  a  pome  ....  Rosace^e,  p.  275. 

Leaves  opposite;  fruit  a  capsule;  trailing  undershrub 

Whipplea,  p.  272. 
Stamens  as  many  as  the  petals  and  opposite  them;  petals  5,  hooded; 
fruit  3-celled,  1  seed  in  each  cell  .    .  Ceanothus,  p.  254. 
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Stamens  as  many  as  the  petals  and  alternate  with  them. 

Petals  4;  style  1;  flowers  small,  in  cymes,  or  if  in  a  head,  sur- 
rounded by  a  conspicuous  corolla-like  involucre;  fruit  drupe- 
like;  leaves  opposite CoRNACEiB,  p.  360. 

Petals  (in  ours)  6;  styles  2,  more  or  less  distinct;  flowers  in  racemes 
or  solitary;  fruit  a  smooth  or  prickly  berry;  leaves  alternate.  . 

RiboR,  p.  272. 

2.  Herbs. 

Petals  and  stamens   numerous;    fruit  10   to  12-celled,  dehiscing  at 
summit;  succulent  maritime  herb    .  Mesenil)ryanthemura,p.  190. 
Petals  5  or  fewer. 
Styles  4  or  6;  flowers  in  panicled  umbels;  fruit  berry-like    .... 

Araliack^,  p.  339. 
Styles  2:  flowers  ^simple  or  compound  umbels,  sometimes  capi- 
tate;   fruit  spBHing  into  2  one-seeded  carpels 

Umbellifer^,  p.  340. 
Style  1. 

Sepals  and  petals  4  (rarely  5  or  2),  the  stamens  commonly  twjce 

as  many;  fruit  commonly  a  4-celled  capsule 

Onagracejs,  p.  325. 
Sepals  and  petals  6;  stamens  numerous;   fruit  a  1-celled  capsule 

opening  at  the  top;  rough-hairy  herbs 

LoASACEi*:,  p.  321. 
Sepals  2;  petals  5;  stamens  7  to  20;  style  mostly  3  to  8-parted; 

fleshy  herb Portulaca,  p.  184. 

Style  none;  stigmas  4;  leaves  in  whorls;  aquatic  plants 

Haloraqejb,  p.  338. 


V  > 


III.  SYMPETALOUS  DIVISION.     Calyx  and  corolla  both  pres- 
ent, the  latter  with  the  petals  united,  at  least  at  base. 

A.  Stamens  more  than  6. 

Anthers  opening  by  a  hole  at  the  top;  stamens  8  or  10;  ovary  superior 
or  inferior;  leaves  simple;  trees,  shrubs  or  parasitic  plants  .     .    . 

Ericace/E,  p.  367. 
Anthers  opening  by  longitudinal  slits;  ovary  superior. 
Petals  5. 

-  .^Pistils  4  or  5,  distinct;   stamens   10 , 

Crassulacete,  p.  264. 
Pistil  1. 
Stamens  10,  di-  or  mon-adelphous,  rarely  distinct. 

Flowers    papilionaceous;    ovary    1-celled;    style    1,    entire; 

leaves  compound  (except  Cercis)  .  • 

LEQUMINOSiB,  p.  288. 
Flowers    regular;     ovary    6-celled;     style    5-lobed;    leaves 

3-foliolate Oxalis,  p.  245. 

Stamens  indefinite,   monadelphous;   ovary  5  to  many-celled, 
either  splitting  into  as  many  carpels  when  ripe  or  capsular. 

Malvace^,  p.  236. 


/ 
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Petals  less  than  5. 

Leaves  entire;   petal^?  3;   sepals  5,  2  petal-like;  stamens  6  to  8; 
ovary  2-celled;  flower  imitating  the  papilionaceous  .... 

POLYGALACE.«,  p.  248. 

Leaves  divided;  petals  4  in  two  dissimilar  pairs;   sepals  2;  sta- 
mens 0 Dicentra  formosa.  p.  210. 

B.  Stamens  5  or  less. 

I.  Ovary  superior,  i.  e.,  free  from  the  calyx. 

OoroUa  regular. 

Stamens  free  from  the  corolla;  ovary  seTeral-cclled;  shrubs  . 

Ericaceae,  p.  367. 
Stamens  adnate  to  the  corolla. 
Pistil  1. 
Stamens  as  many  as  the  lohes  of  the  corolla  and  opposite  them. 
Style  1;  fruit  a  capsule  .     .    .  Primulacejs,  p.  374." 

Styles  5;  fruit  a  utricle  or  achene 

Pltjmbaqinace^,  p.  377. 
Stamens  a«  many  as  or  fewer  than  the  lobes  of  the  corolla  and 
alternate  with  its  lobes;  fruit  a  capsule  (or  in  Solanum  a 
berry). 
Ovary  1  or  2-celled. 
Styles  2,  more  or  less  distinct;  flowers  5-merous;  ovary  1 
or  2-celled;  leaves  mostly  alternate,  usually  toothed, 
lobed  or  compound  .     .  Hydrophyllace^,  p.  432. 
Style  1  or  none. 

Ovary  and  capsule  1-celled;  flowers  4  or  5-merous;- 
leaves  simple  and  opposite  or  3-foliolate  and  alter- 
nate   Gentianace^,  p.  378. 

Ovury  2-oelled;  fruit  commonly  2-coJlea;  stamens  5; 
leaves  alternate. 

Leafless  parasitic  twining  plant 

Cuscuta,  p.  388. 
Leafy  plants.. 
Corolla  plaited   in   the  bud;    calyx   oi   6  dibtinct 

sepals CoNVOLvuLACEiE,  p.  386. 

Corolla     valvate    or    plicate    in    the    bud;     calyx 
6-toothed.   .    .    .  Solanace^,  p.  390. 
Ovary  2  to  4-celled;  capsule  circumscissile;  corolla  scartrnts: 
stamens  2  or  4;  style  1;  acaulescent  herbs 

PLANTAGINEiE,  p.    418. 

Ovary  3-celled,  the  flower  otherwise  6-merous;  style  3-clefl; 

capsule  3-valved Polemoniaceje,  p.  422. 

.  Ovary  4-celled  and  commonly  4-lobed,  splitting  at  maturity 

into  as  many   nutlets;    stamens  5;    utyles  2,   dift^nct-^j|i!* 
leaves  alternate  (at  least  the  upper);    flowers  in  ooi,'    .  ^ ' 
racemes  or  spikes  ....  Boraginace.e,  p.  440. 
Pistils  2  (the  ovaries  distinct  but  the  styles  or  stigmas  un'tl;   jj^. 
becoming  follicles;  leaves  opposite  or  whorlod:  plant 

milky  juice.  i 

« 
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Stamens   tind   stigma*  united,  the  column    bearing   hotKi-like 

appendages." Asclkpiadack.*:,  p.  881. 

Stamens  and  stigmas  not  united;  no  hoods 

APOCYNACK.fi,  p.  380. 
('orolla  from  strongly  bilabiate  to  slightly  irregular. 
Stamens  4  or  2. 

Fruit  a  1-celled  capsule. 

Stamens  2;  corolla  spurred;  acpiatic  plants  with  tinely  divided 
leaves,  some  bearing  bladders 

I'TRICULARlACK.fi,   p.  419. 

Stamen!*  4;  root -parasite.-  without  green  foliage 

Orohanchack.*:,  p.  420. 

Fruit  a  2-celled  capsule;  loaves  alternate  or  opposite 

SCROPHULAKIArK^,  p.  894. 

Fruit  of  2  to  4  nutlets;  leaves  (»pposite. 

Ovary  not 'lobed,  2  to4-celled,  splitting  into  as  many  nutlets; 
stamens  4  or  2;  style  1,  entire. 

VERBENACEiE,   p.  450. 

Ovary  4-lobed,  splitting  into  as  many  nutlets;  stamens  4  or  2; 
style  1-cleft;  stems  square;  herbage  with  the  odor  of  mint. 

LaBIAT.*,  p.  452. 
Stamens  5,  some  or  all  w<»olly   .    .    .  Verhascum,  p.  396. 

2.  Ovary  inferior,  i.  e  ,  adherent  to  the  calyx-tube. 

Stamens  distinct. 

Leav^es  alternate;    flowere  regular;   stamens  5;   ovary  and  capsule 

2  to  6-celled;  herbs Campanulaok.k,  p.  47<). 

Leaves  opposite  or  whorled. 
Stamens  1- to  3;  flowers  irregular;  iiuit  1-^elh^d.  1-seeded;  herbs. 

VALKlirAN'A«'K.K,  p.  474. 

Stamens  4  or  5,  rarely  2. 

Ovary  1-celled;  flowers  in  involucrate  heads  or  short  spikes; 
fruit  an  achene;  herbs  .   .    ,  Dipsack.ic,  p.  475. 

Ovary  in  ours  2-celled;  flowers  regular;  fruit  berry-like  or  dry, 
commonly  separating  into  2  one-seeded  achene-like  por- 
tions; leaves  simple;  herbs  or  shrubs  

RUBIACEiE,  p.  4f)7. 

Ovary  2  to  o-celled;  flowers  regular  or  irregular;  leaves  simple 

or  compc^nd;  erect  or  twining  shrubs 

CAPRTFOLiArK.*:,  p.  470. 
Stamens  united  into  a  tube  around  the  style. 
Flowers  not  in  heads;  leaves  alternate. 

Stamens  3;  leaves  palmately  lobed;  tendril-bearing  herbs   .    .    . 

CUCURBITACE^,  p.   310. 

Stamens  5;  leavi^s  narrow;  annual  herbs 

LOBELlACEJi,  p.   479. 
Flowers  collected    into  a  head    which  is  furnished   with  a  calyx- 
like involucre,  the  whole  to  the  novice  seeming  like  a  single 

flower;  stamens  5,  rarely  4;  fruit  an  achene 

COMPOSITJE,  p.  482. 
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GYMNOSPERM^. 

Ovules  borne  naked  upon  the  surface  of  a  scale  or  bract,  the  ovules 
and  seeds  therefore  without  pericarp.  Cotyledons  3  to  15,  sometimes 
2.  Trees  or  shrubs,  oui^s  all  evergreen,  with  needle-like,  scale-like 
or  linear  leaves,  mostly  bearing  cones  or  some  with  a  berry-like  fruit. 


I.  TAXACE>E.     Yew  Family. 

Evergreen  trees  with  linear  leaves  spreading  in  2  ranks.  Flowers 
dioecious.  Staminate  flowers  consisting  of  a  cluster  of  stamens,  the 
filaments  monadelphous  in  a  column.  Pistillate  flower  solitary', 
terminating  short  axillary  branchlets,  consisting  of  a  single  ovule, 
which  in  fruit  becomes  a  seed  with  a  bony  coat  set  in  a  fleshy  disk  or 
enclosed  by  a  fleshy  covering.  Embryo  surrounded  by  endosperm; 
cotyledons  2. 

Branches  alternate;  leaves  carlnate  on  the  upper  surface;  seed  borne  in  a 
berry-like  cup 1.  Taxus. 

Branches  mostly  opposite  or  whorled ;  leaves  flat,  the  under  surface  wilh  a 
longitudinal  channel  or  sulcus  on  either  side  of  the  midrib;  Aruit  plum- 
like, the  seed  enclosed  In  a  fleshy  covering 2.  Tumion. 

1.  TAXUS  Tourn. 

Ours  a  tree  with  a  scaly  bark.  Flowers  scaly-bracted.  Stamens  8 
to  10  in  a  cluster,  the  5  to  9  anther  cells  formed  under  a  shield-like 
connective.  Ovule  seated  upon  a  circular  disk,  which  in  fruit 
becomes  cup-shaped,  fleshy  and  red,  surrounding  the  bony  seed,  the 
whole  berry-like. 

1.  T.  brevifolia  Nutt.  Yew.  Tree  18  to  30  ft.  high ;  leaves  with 
parinate  midnerve,  somewhat  revolute,  cuspidate,  short  petioled; 
clusters  of  stamens  2  lines  long;   fruit  about  3  lines  long. 

Sierra  Nevada;  Mt.  Shasta;  and  southward  in  the  Coast  Banges 
to  southern  Mendocino  Co.;   to  be  expected  in  northern  Sonoma. 

2.  TUMION  Raf.     Torreya. 

Branches  mostly  in  whorls  or  opposite,  spreading  or  drooping. 
Leaves  nearly  flat,  decurrent,  not  carinate,  the  under  surface  with  a 
longitudinal  channel  or  furrow  on  either  side  of  the  midrib.     Stamens 


18  CONIFERS. 

in  a  cluster  24  to  32,  each  stamen  with  4  naked  anther  cells.  Ovule 
enclosed  in  a  fleshy  sac,  the  whole  becoming  drupe-like  in  fruit. 
(Greek  tumion,  name  of  Dioscorides  for  a  species  of  Yew  tree.) 

1.  T.  Californicum    (Torr.)      Greene.      California     Nutmeg. 

Adult  trees  46  to  80  ft.  high;   leaves  mostly  IJ  to  2^  inches  long, 

IJ   lines  broad,  tapering  slightly  to  the  pungent  apex,  nearly  flat, 

-shortly  petioled;  staminate  clusters  4  or  6  lines  long;  fruit  plum-like, 

1  to  IJ  in.  long. 

Coast  Ranges  from  Marin  and  Napa  Cos.  northward  (towards  the 
coast  the  trees  are  very  tall,  towards  the  interior  often  only  5  or  6 
ft.  high);  Sierra  Nevada.     May  to  July. 

2.  CONIFER/E.     Pine  Family. 

Trees  or  shrubs,  ours  evergreen,  with  resindus  juice,  needle-shaped, 
Rwl-shaped,  or  linear  leaves,  the  flowers  in  cone-like  aments  without 
perianth.  Male  flowers  consisting  of  stamens  only,  the  anthers  situ- 
ated on  the  under  side  of  a  shield-like  scale;  cones  deciduous.  Fertile 
ament  with  2  or  more  ovules  at  the  base  of  each  scale,  the  scales  few 
or  many,  spirally  imbricated  and  becoming  in  fruit  a  dry  cone  or  the 
scales  sometimes  coalescent  and  succulent.  Seed  large  and  nut4ike 
and  winged,  or  small  and  bony.  Embryo  straight  in  the  axis  of  the 
endosperm. 

leaves  scattered  or  fascicled,  linear  to  needle-shaped;  flowers  monoecious ; 
pistillate  ament  of  numerous  spirally  imbricated  carpels  in  the  form  of 
scales,  each  scale  in  the  axil  of  a  thin  persistent  bract,  in  fruit  forming  a 
dry  woody  cone;  scales  of  staminate  ament  also  spirally  arranged,  herba- 
ceous, colored  yellow ;  ovules  2  at  the  base  of  each  scale  on  the  Inner  face, 
inverted. 
Cones  maturing  the  first  year,  their  scales  remaining  thin;  leaves  solitary. 
Branchlets  rough  from  the  prominent  raised  leaf-scani,  bracts  of  the  fertile 

cones  smaller  than  the  scales 1.  Tsuoa. 

Branchlets  smooth,  the  leaf-scars  not  raised ;  bracts  of  the  fertile  cone  much 

longer  than  the  scales  2.  Pseuootsuoa. 

Cones  maturing  in  the  second  year,  their  scales  becoming  corky  or  woody 
and  thickened ;  leaves  in  dusters  of  2  to  5,  surrounded  at  base  by  a  sheath 

of  Bcarious  bud-scales 8.  Pinus. 

Leaves  not  fascicled,  linear  or  ovate-lanceolate ;  flowers  monoecious. 
Leaves  alternate ;  scales  of  the  fertile  ament  about  20  to  80,  spirally  arranged, 

in  fruit  forming  a  woody  cone ;  bracts  none;  seeds  not  winged 

4.  Sequoia. 
Leaves  opposite ;  scales  of  the  fertile  ament  6,  in  fruit  an  oblong  cone  com- 
posed of  imbricated  oblong  scales,  seed  unequally  2- winged 

5.  LlBOCBDRUS. 

Leaves  opposite  or  ternate,  scale-like  or  subulate ;  scales  of  the  fertile  ament 
few,  decussately  opposite,  becoming  a  small  closed  cone  or  berry-like. 
Dioecious ;  fruit  berry-like  with  bony  ovate  seeds ;  leaves  temate  or  opposite. 

6.  JUNIPEBUS. 

Monoecious  ;  fruit  a  globose  cone ;  leaves  opposite 7.  Cupressus. 

1.    TSUGA  Carriere.     Hemlock. 

Leaves  appearing  2-ranked,  with  a  single  dorsal  resin-duct,  con- 
spicuously petioled,  jointed  near  the  base,  the  lower  portion  persistent 
and  at  length  ligneous,  forming  a  raised  scar.  Staminate  flower  a 
subglobose  cluster  of  stamens,  from  the  axils  of  last  yeat's  leaves,  the 
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long  stipe  surrounded  by  numerous  bud-scales;  connective  of  the 
anthers  terminating  in  a  short  spur  or  knob.  Fertile  flowers  on  the 
end  of  last  year's  oranchlets ;  bract  a  little  shorter  than  the  scale. 
Cones  maturing  the  first  year,  pendulous,  their  thin  scales  and  bracts 
persistent.  ^«     » 

1.  T.  heterophylla  Sarg.  Western  Hemlock.  A  tree  60  to  76 
ft.  high,  2  ft.  in  diameter  or  less,  with  usually  thin  reddish-brown 
bark ;  ultimate  branchlets  when  young  long  hairy ;  leaves  4  to  10 
lines  long ;  staminate  flowers  2  to  3  lines  in  diameter,  raised  out  of 
the  bud-scales  on  a  slender  stipe  4J  lines  long;  cones  oblong-cylindrical, 
pointed;  bracts  closely  attached  to  the  back  of  each  scale,  obtusely 
3-lobed;  scales  longer  than  wide;  seeds  1  to  IJ  lines  long,  the  wing 
twice  longer,  widest  below;  cotyledons  3  to  4. — (T.  Mertensiana 
Carr.) 

Occurs  sparingly  in  Marin  Co.;  from  northern  California  to  Alaska 
it  is  abundant,  forming  vast  forests,  the  trees  100  to  200  ft.  high  and 
2  to  even  8  ft.  in  diameter.  The  cones  are  pendent  from  the  tips  of 
very  numerous  slender  hairy  branchlets.  The  Alpine  Hemlock, 
T.  Mertensiana  Bong.  (T.  Pattoniana  of  Bot.  Cal.)  is  found  at 
timber  line  in  the  High  oierras. 

2.   PSEUDOTSUGA  Carriere.     False  Spruce. 

Leaves  flat,  distinctly  petioled,  somewhat  2-ranked  by  a  twist  at 
the  base,  leaving  transversely  oval  scars  on  the  smooth  branchlets. 
Male  flowers  an  oblong  or  cylindrical  stamineal  column,  partly 
enclosed  by  conspicuous  oud-scales;  connective  of  the  anthers  ending 
in  a  short  spur.  Cones  pendulous,  maturing  in  the  first  year;  bracts 
broadly  linear,  acutely  2-lobed  and  long-pointed  or  aristate,  exserted; 
scales  persistent ;  seeds  with  the  wing  at  last  breaking  oft' ;  cotyledons 
0  to  12. 

1.  P.  taxifolia  Britton.  Douglas  Spruce.  A  straight,  tall, 
slender  tree  30  to  160  ft.  high  and  2  to  <5  ft.  in  diameter,  the  bark 
fissured;  leaves  flat,  linear,  petioled,  f  to  IJ  in.  longj  male  flower  5 
to  10  lines  long;  cones  oblong,  pendulous,  4  in.  long  or  less,  remain- 
ing on  the  trees  some  time  after  the  seeds  have  fallen;  seeds  triangular, 
the  upper  side  convex  and  reddish-brown,  the  under  side  flat  and 
white. ---t(P.  Douglasii  Carr.) 

The  Douglas  Spruce,  the  most  abundant  and  widely  distributed 
forest  tree  in  Western  North  America,  is  not  uncommon  in  the  sea- 
ward and  middle  Coast  Ranges  within  our  limits.  In  the  South 
Coast  Ranges  it  is  frequent  in  the  Santa  Cruz  Mountains  but  it  is  not 
known  from  the  Mt.  Hamilton  and  Mt.  Diablo  ranges  or  the  Oakland 
Hills.  In  the  north  Coast  Ranges  it  js  very  common  in  Marin  and 
Sonoma  Counties  and  is  only  less  abundant  in  Napa  Valley  where  it 
gives  a  decided  character  to  the  landscape.  It  is  found  on  both  the 
west  and  east  slopes  of  the  Mayacamas  Range  bounding  Napa  Valley 
on  the  east  but  is  not  found  in  the  Vaca  Mountains  of  the  Inner 
Coast  Range.     Northward  in  Mendocino,  Humboldt,  and  Del  Norte 
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Cos.  the  Douglas  Spruce  forms  extensive  forests.  The  trees  are  often 
gigantic,  being  15  ft.  in  diameter  and  in  crowded  forests  attaining  a 
height  of  300  feet.,  the  perfectly  straight  columns  without  a  branch 
for  100  to  200  ft.  The  bark  on  the  older  trees  is  thick  and  dark- 
brown,  with  deep  longitudinal  fissures.  In  Oregon  it  is  known  to 
woodsmen  and  lumbermen  as  "Oregon  Pine"  and  in  California  is 
commonly  called  ^Tir"  or  "Red  Fir."  This  tree  ranges  also 
through  the  Sierras  southward  to  the  head  waters  of  Stevenson  Creek, 
a  branch  of  the  San  Joaquin  River,  at  an  elevation  of  3,000  to 
5,500  ft. 

3.  PINUS  Tourn.     Pine. 

Primary  leaves  thin  and  chaff-like,  bearing  in  their  axils  the  needle- 
shaped  evergreen  leaves,  in  fascicles  of  2  to  5,  from  slender  buds, 
some  of  the  thin  scarious  bud-scales  sheathing  the  base  of  the  cluster. 
Staminate  flower  an  oblong  cylindrical  stamineal  column,  crowded  in 
a  whorl  at  the  base  of  the  shoot  of  the  same  spring,  consisting  of 
numerous  stamens  spirally  inserted  on  the  axis,  with  very  short  fila- 
ments and  a  scale-lilce  connective,  this  ending  in  a  mere  knob  or 
rather  large  semi-circular  crest.  Pistillate  inflorescences  solitary  or 
clustered  below  the  terminal  bud,  or  lateral  on  the  growing  shoot, 
consisting  of  imbricated  carpellary  scales  in  the  axils  of  ^and  much 
larger  than)  the  persistent  bracts,  bearing  a  pair  of  invertea  ovules  at 
base.  Cones  maturing  in  the  second  year,  spreading  or  reflexed; 
scales  woody  and  thickened  and  at  the  apex,  upon  the  exposed  surface 
(or  apophysis),  bearing  a  more  or  less  thickened  protuberance  or 
umbo;  umbo  unarmed  or  provided  with  a  prickle  or  spine.  Seeds 
2,  nut-like,  partly  sunk  at  the  base  of  each  scale  and  in  separating 
carrying  away  a  part  of  the  scale  as  a  thin  wing.  Cotyledons  3  to 
16,  linear. 

Cones  subterminal,  i.  e.,  near  the  ends  of  the  branches. 
Leaves  in  fives,  their  sheath  loose  and  deciduous;  cones  cylindrical,  10  to  18 
in.  long,  subterminal,  the  apophysis  thin   with  a  terminal  unarmed 

umbo 1.  P.  LamberHana. 

Leaves  in  threes,  serrulate,  sheaths  persistent;  cones  oval,  4  to  6  in.  long, 
in  falling  breaking  near  the  base*  some  of  the  lower  scales  persistent  on 

the  peduncle 2.  P.  ponderosa. 

Cones  lateral,  borne  along  the  sides  of  the  branches. 
Leaves  in  threes;   cones  opening  at  maturity,  deciduous  or  remaining  on 
the  branches  for  2  or  8  years,  6  in.  long  or  more. 
Cones  long-oval,  12  to  15  in.  long ;  scales  ending  in  thick  incurved  spur-like 

spines ;  leaves  erect 8.  P.  Couderi. 

Cones  short-peduncled,  short-oval,  6  to  10  in.  long;  leaves  diooping    .... 

4.  P.  SaJbiniaiia. 
Leaves  in  threes;  cones  short-peduncled,  remaining  closed  and  persistent  for 
many  years,  less  than  6  in.  long. 

Cones  short-oval,  very  oblique,  8  to  6^  in.  long 5.  P.  radiata. 

Cones  conic-cylindrical,  oblique  at  base,  8  to  5  in.  long;  all  the  scales  with 

sharp  prickles 6.  P.  attentiata. 

Leaves  in  pairs. 
Cones  ovate,  oblique,  prickly,  1%  to  2%  in.  long 7.  P.  mttricata. 

1.  P.  Lambertiana  Dougl.     Sugar  Pine.     Trees  100  ft.  high  or 
more,  and  6  to  10  ft.  in  diameter,  with  light-brown  bark  irregularly 
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fissured;  leaves  in  clusters  of  5,  8^  to  4  in.  long;  cones  10  to  18  in. 
long,  2  to  3  or,  when  expanded,  4  to  5  in.  thick,  pendent  from  the 
ends  of  the  horizontally-spreading  branches;  scales  1  to  1^  in.  wide, 
widest  at  apex,  apophysis  not  thickened,  umbo  terminal,  blunt;  seeds 
obovate,  5  to  6  lines  long,  with  a  thin  oblong  obliquely  truncate 
wing  10  to  12  lines  long;  cotyledons  13  to  15. 

The  most  conspicuous  tree  of  the  Sierra  coniferous  belt,  growing 
120  to  200  ft.  high,  with  a  trunk  diameter  of  6  to  10  or  even  12  ft. 
The  tree  is  uncommon  in  western  California  and  is  of  restricted  dis- 
tribution. In  the  South  Coast  Ranges  it  has  not  been  reported  from 
the  mountains  in  the  neighborhood  of  San  Francisco  Bay,  although 
further  southward  it  occurs  in  the  Santa  Lucia  Mountains.  In  the 
high  Coast  Kanges  north  of  Clear  Lake  the  Sugar  Pine  frequently 
forms  considerable  forests,  particularly  in  the  region  of  the  Yallo 
Bally,  where  there  are  magnificent  specimens  22  ft.  in  circumference 
and  150tol75ft.  high.  From  this  region  the  Sugar  Pine  marches 
southward  along  the  Mayacamas  Mountains  (which  is  the  dividing 
ridge  of  the  Coast  Ranges)  into  Lake  Co.,  and  is  not  uncommon 
about  Glenbrook  and  on  Cobb  Mountain.  The  most  southerly  station 
in  the  North  Coast  Ranges  is  the  Sutro  Ranch  between  Mt.  St.  Helena 
and  the  Oathill  Mine,  Napa  Co.,  where  there  are  said  to  be  several 
hundred  trees.  In  early  days  there  were  a  few  trees  on  Pope  Moun- 
tain and  on  Howell  Mountain,  but  they  have  long  since  been 
destroyed  for  their  valuable  timber.  A  locality  on  Austin  Creek 
in  Sonoma  Co.  has  been  reported  in  Erythea^  lY.  152,  but  needs 
confirmation. 

2.  P.  ponderosa  Dougl.  Yellow  Pine.  A  tree  60  to  100  ft- 
high  or  more  with  yellowish  or  somewhat  whitish  bark,  very  thick 
and  deeply  fissured  into  large  plates  but  the  aspect  of  the  trunk 
notoriously  variable;  leaves  5  to  13  in.  long;  male  fiowers  long  and 
fiexuous,  crowded  into  rosettes  3  to  5  in.  in  diameter,  on  the  ends  of 
the  branchlets;  cones  oval,  4  to  6  in.  long,  2 J  to  3  in.  thick; 
apophysis  rather  short,  terminating  in  a  short  thick  prickly  incurved 
umbo;  seeds  3 J  lines  long,  8  lines  wide,  obliquely  sub-rhombic;  wing 
10  lines  long,  chartaceous;  cotyledons  6  to  9. 

Abundant  in  the  Sierras  at  or  above  5,000  feet,  where  the  trees  are 
100  to  200  ft.  high  and  15  to  20  ft.  in  circumference.  In  the  Coast 
Ranges  the  Yellow  Pine  is  more  common  than  the  Sugar  Pine  and 
occurs -Sparingly  in  Sonoma  Co.,  and  is  to  be  seen  frequently  in  Napa 
Co.;  notably,  there  is  a  fine  forest  on  the  Howell  Mountain  plateau, 
south  of  Angwin's.  There  are  no  trees  known  in  the  Inner  Coast 
Ranges  bounding  Solano  and  Yolo  Counties.  In  the  South  Coast 
Ranges,  the  tree  has  not  been  recorded  from  the  Bay  Region,  except 
from  the  Mt.  Hamilton  ridges.  About  Glenbrook,  in  Lake  Co.,  the 
woodsmen  have  three  varieties  of  P.  ponderosa,  viz.: — Black  Pine, 
Bull  Pine  and  Yellow  Pine,  which  they  distinguish  by  the  color  and 
fissuring  of  the  bark. 

3.  P.  Coulteri  Don.     Bjg-conk  Pine.     Trees  60  to  80  ft.  high  or 
.  more  and  1  to  2  ft.  in  diameter,  with  thick,  rough,  almost  black  oark; 
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leaves  crowded  at  the  ends  of  the  thick  branchlets,  8  to  12  in.  long 
and  nearly  a  line  wide;  male  flowers  cylindric.  1  to  If  in.  long;  cones 
shortly  peduncled,  long  oval,  pointed,  12  to  ife  in.  lone;  scales  IJ  to 
1^  in.  wide,  terminating  in  a  long  spur-like  umbo  2  m.  long;  seeds 
oval,  slightly  ridged,  black,  6  to  7  lines  long;  wing  10  to  16  lines 
long;  cotyledons  11  to  14. 

Mount  Diablo  Range,  southward  to  the  Santa  Lucia  and  San 
Bernardino  Mountains.  While  the  trees  in  Pine  Cafion,  Mt.  Diablo, 
are  clearly  of  this  species,  the  trees  in  Mitchell  Cafion  grade  very 
closely  to  P.  Sabiniana  in  the  characters  of  cones  and  foliage. 

4.  P.  Sabiniana  Dougl.  Digger  Pine.  Gray-leaf  Pine. 
Trees  usually  20  to  46  ft.  high,  freely  .branching  and  round  topped, 
with  rough  ash-gray  bark,  slender  glaucous  branch  lets  and  sparse 
grayish  foliage;  leaves  8  to  12  in.  long  and  J  line  wide;  male 
flowers,  oblong,  about  10  lines  long,  in  an  elongated  spike;  crest  of 
anthers  semi-orbicular;  cones  short-oval,  6  to  10  in.  long,  4  to  6J  in. 
in  diameter;  apophyses  stout,  projecting,  the  points  incurved,  1  in. 
long;  seed  oblong,  acutely  margined  below  the  middle;  seed  subcyl- 
indric,  about  10  lines  long,  dart;  wing  4J  lines  long';  cotyledons  15 
to  16. 

Hot  dry  hills  of  the  Inner  Coast  Ranees  north  of  San  Francisco 
Bay,  rangmg  westward  to  Napa  Valley  and  the  hills  near  Healdsburg 
and  Skaggs  Springs.  South  of  the  bay  it  is  common  in  the  Mt. 
Diablo  region,  and  is  found  far  to  the  southward.  It  is,  in  addition, 
the  most  cliaracteristic  tree  of  the  low  foothills  of  the  Sierras.  The 
nuts  were  in  former  days  an  important  article  of  food  to  the  Indians, 
whence  the  widely-diffused  common  name,  ' '  Digger  Pine. ' ' 

6.  P.  radlata  Don.  Monterey  Pine.  Trees  26  to  40  or  even  80 
to  100  ft.  high,  with  black,  very  hard  bark,  2  to  3  in.  thick;  foliage 
bright  green,  leaves  4  to  6  in.  long;  male  flowers  oblong,  6  lines  long, 
in  a  spike  1  to  IJ  in.  in  length;  anthers  small,  crested;  cones  in  whorls 
about  the  trunk  and  branches,  shortly  peduncled,  strongly  declined, 
obliquely  short  or  long-oval,  3  to  6^  in.  long,  2  to  4  in.  in  diameter; 
scales  on  the  outside,  towards  the  base  of  the  cone,  developed  into 
hemispherical  tubercles  or  knobs,  3  to  6  lines  high,  becoming  devoid 
of  the  minute  incurved  prickles;  seeds  3  to  4  lines  long,  the  wing  7 
to  9  lines  long. — (P.  insignis  Dougl.) 

Very  restricted  in  its  distribution:  Pescadero,  southward  to  Mon- 
terey and  Pacific  Grove,  where  it  is  a  common  and  striking  object  in 
the  landscape. 

6.  P.  attenuata  Lemmon.  Kxob-cone  Pine.  Small  trees  2  to  26 
ft.  or  sometimes  40  ft.  high,  with  thin,  light  brown  bark;  leaves  3  to 
7  in.  long,  distantly  serrulate;  male  flowers  cylindrical,  7  to  9  lines 
long,  disposed  in  an  elongated  spike;  cones  clustered,  2^  to  6  in.  long, 
somewhat  oblique,  the  scales  equal  all  around  or  frequently  developed 
on  the  outside  into  very  stout,  strong,  conical  tubercles,  all  with 
slender,  sharp,  but  not  persistent  prickles;  seeds  nearly  3  lines  long, 
the  wing  10  lines  long,  2J  to  3  lines  wide,  the  width  sub-equal 
throughout.— (P.  tuberculata  Gordon.) 
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Throughout  the  entire  length  of  the  Ooast  Ranges,  and  occasional 
in  the  Sierras.  Mt.  St.  Helena,  Jepaon;  Moraga  Valley,  Davy;  and  the 
Santa  Cruz  Mountains.  The  cones  persist  for  very  many  years,  form- 
ing circles  on  the  trunks  from  near  the  base  to  the  summit;  even 
youn^  trees  only  a  few  feet  high  are  often  full  of  cones.  The  seeds 
are  seldom  liberated  except  when  the  cones  are  partially  burned  in  a 
forest  fire.  It  is  very  interesting  that  a  burned  forest  of  the  Knob- 
Cone  Pine  is  promptly  resown  with  its  own  seed. 

7.  P.  muricata  Don.  Bishop  Pine.  Middle-sized  tree,  25  to  40 
ft.  high,  with  the  trunk  1  to  2  ft.  in  diameter;  leaves  with  serrulate 
edges,  3  to  4  in.  long;  sheaths  6  lines,  or  at  least  only  2  lines  lon^; 
cones  1|  to  commonly  2^  or  even  8  in.  long,  the  length  not  greatly  m 
excess  of  the  diameter;  scales  oblong,  scarcely  or  not  at  all  widened 
above;  prickles  short  and  stout,  1  line  Ion?,  or  the  scales  terminating 
in  very  stout,  straight,  somewhat  incurved  spurs,  4  lines  long;  seeds 
21  to  3  lines  long,  black;  wing  6  lines  long,  2J  lines  wide,  widest 
above  the  middle;  cotyledons  4  or  5. 

Swamps  or  wind-beaten  hills,  near  the  sea;  Santa  Lucia  Mountains 
northward  to  Sonoma  and  Mendocino  Cos.  A  very  fine  forest  may 
be  found  on  Point  Reyes,  within  a  few  miles  or  Olema.  In  the 
peat-bogs  of  Sonoma  Co. ,  the  species  reaches  its  most  vigorous  devel- 
opment, the  trees  in  that  locality  attaining  a  height  of  80  to  150  ft. 
The  cones  persist  for  a  very  lengthened  period, — often  20  to  40  years, 
not  releasing  the  seeds  for  many  seasons,  thus  providing  a  most 
effective  system  of  storage.  A  patulous  or  flattened  crown  is  verj^ 
characteristic  of  this  pine  and  it  has,  also,  the  smallest  cones  of  any 
species  within  our  limits. 

P.  CONTORTA  Loud.,  Bcach  Pine  or  Scrub  Pine,  is  frequent  on  the 
Mendocino  Coast  from  Pt.  Arena  northward,  as  a  low  tree,  5  to  20  ft. 
high.  It  may  be  readily  distinguished  from  P.  muricata  by  its 
shorter  leaves  (1  to  1}  m.  long,  but  also  in  pairs),  and  its  much 
narrower  cones  of  about  the  same  length.  The  var.  Murray  ana  is  the 
Tamarack  or  Lodge-pole  Pine  of  the  High  Sierras. 

4.  SEQUOIA  £ndl.     Redwood. 

Tall  trees,  with  linear  to  ovate-lanceolate  or  triangular-acute  alter- 
nate leaves.  Stamens  numerous,  anther  cells  2  to  5.  Scales  of  the 
fertile  ament  more  numerous  than  those  of  the  staminate,  spirally 
arranged  with  3  to  7  ovules  at  the  base  of  each  scale,  in  fruit  forming 
a  woody  cone  which  matures  the  second  year;  scales  divergent  at  right 
angles  to  the  axis,  thick  and  cuneate,  with  a  rhomboidal  rugose 
umbilicate  apex.  (Said  to  be  named  for  a  celebrated  Cherokee 
Indian,  who  invented  an  alphabet  for  his  tribe.) 

1.  S.  sempervirens  Endl.  Coast  Redwood.  Trees  50  to  300 
ft.  in  height  and  8  to  12  ft.  in  diameter;  leaves  bright  green,  spread- 
ing in-2  ranks,  petiolate,  acute,  and  often  pungent,  4  to  9  lines  long 
and  1  line  wide;  staminate  flowers  1^  to  3  lines  long;  cones  elliptic- 
globose,  9  to  12  lines  long;  scales  abruptly  widened  and  thickened 
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above  the  middle,  with  a  rhomboidal  apex  and  depressed  umbo;  seeds 
brown,  2  lines  long  or  less. 

The  redwood  is  the  most  characteristic  and  abundant  forest  tree  of 
the  coast  region.  It  is  seldom  found  30  miles  from  the  ocean,  never 
ranging  inland  beyond  the  influence  of  the  sea-fogs,  and  forms  a 
narrow  belt  along  the  coast,  from  southern  Monterey  Co.  to  the 
Oregon  line.  It  is  a  common  tree  in  the  Santa  Cruz  Mountains, 
where  there  is  an  especially  fine  grove,  famous  as  the  "  Santa  Cruz 
Big  Trees. ' '  In  the  Mt.  Diablo  Range,  the  redwood  is  not  known, 
except  in  one  limited  locality  on  Redwood  Peak,  in  the  Oakland 
Hills,  directly  opposite  the  Golden  Gate.  In  Napa  Valley  it  is  rather 
common  and  passes  over  the  summit  of  Howell  Mountain  and 
descends  the  slope  towards  Pope  Valley.  It  thus  crosses  at  one  point 
the  divide  of  the  North  Coast  Ranges,  and  this  locality  is  the  farthest 
of  any  from  the  ocean.  The  redwood  belt  has  here,  consequently,  its 
greatest  width.  It  is  the  tallest  tree  on  the  American  continent.  In 
the  forests  near  Scotia,  a  tree  662  years  old,  measured  in  September, 
1896,  by  C.  S.  Sargent,  had  a  trunk  diameter  of  10  ft.  5  in.,  at  6  ft. 
above  the  ground,  and  was  340  ft.  in  height.  Trunks  from  15  to  20 
ft.  in  diameter  are  not  uncommon  in  that  region,  and  trees  20  to  25 
ft.  in  diameter,  can  be  found.  The  wood  is  exceedingly  valuable  for 
all  sorts  of  building  purposes  and  in  manufactures  and  the  arts, 
wherefore  the  demand  for  it  is  constantly  growing.  The  region  of 
this  great  coniferous  forest  is  a  very  attractive  one,  regarded  from 
almost  any  point  of  view,  and  delights  the  eye  and  mind  of  the 
tourist,  as  well  as  the  botanical  traveler. 

S.  GIG  ANTE  A  Lindl.  is  the  '*  Big  Tree  "  of  the  Sierras. 

5.   LIBOCEDRUS  Endl.     Incense  Cedar. 

Aromatic  tree  with  flattened  branchlets  disposed  in  one  horizontal 
plane,  and  scale-like  opposite  leaves,  imbricated  in  four  ranks. 
Flowers  monoecious.  Stamens  12  to  16,  in  many  ranks,  decussately 
opposite.  Scales  of  the  pistillate  ament  6,  thick,  coriaceous  and 
valvate,  only  the  middle  pair  fertile;  ovules  2.  Cone  oblong,  of 
imbricated  or  valvate  oblong  scales;  seeds  2  to  each  scale,  unequally 
2- winged,  maturing  in  one  season.  (Greek  llhas^  relating  to  a 
fragrant  resin,  and  eedrus^  cedar.) 

1.  L.  decurrens  Torr.  Incense  Cedar.  A  tree  with  bright 
cinnamon-red  bark  and  with  spreading  branches;  leaves  in  two 
decussate  pairs  at  each  joint,  2  to  4  lines  long,  closely  coherent,  except 
the  short  acute  tip;  cones  10  lines  long;  seed  5  lines  long,  winged  on 
both  sides  toward  the  apex,  one  wing  very  short,  the  other  nearly  as 
long  as  the  scale. 

Coast  Ranges  ( Mendocino  Co.  and  Mt.  St.  Helena,  southward  to 
the  San  Jacinto  Mountains);  Sierra  Nevada. 

6.  JUNlPERUSL.     Juniper. 

Trees  or  shrubs  with  scale-like  and  awl-shaped  leaves.  Flowers  in 
ours  dioecious  in  small  cones.     Anther-cells  3  to  6,  attached  to  the 
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lower  edge  of  the  scale.  Fertile  cones  ovoid,  of  3  to  6  succulent, 
cpalescent  scales,  each  bearing  one  ovule,  in  fruit  becoming  berry-like, 
bluish-black  or  reddish  with  white  bloom,  ripening  the  second  year. 
(Said  to  mean  youth-renewing,  from  its  evergreen  appearance.) 

1.  J.  Californica  Carr.  California  Juniper.  Usually  a  large 
shrub,  6  to  20  ft.  high;  leaves  crowded  on  the  ultimate  branches, 
scale-like  and  acute,  occasionally  free  and  subulate,  with  a  dorsal, 
glandular  pit  toward  the  base;  berrie*  reddish  or  brownish,,  oblong- 
ovate,  4  to  6  lines  long,  of  four  to  six  reduced  scales;  seed  usually 
only  one,  brown,  3  to  4  lines  long,  with  a  thick,  smooth,  bony  shell; 
cotyledons  4  to  6. 

Moraga  Pass,  Mt.  Diablo  and  southward;  also  in  the  Sierras.  No 
definite  station  has  ever  been  reported  from  the  North  Coast  Ranges. 
Heart- wood  reddish  brown,  sap-wood  clear  white. 

J.  occiDENTALis  Hook.,  Sierra  Juniper,  is  at  high  elevations  (6,000 
to  10,000  ft.)  in  the  Sierras;  the  fruit  is  smaller  and  blue-black; 
cotyledons  2. 

7.  CUPRESSUS  Tourn.     Cypress. 

Shrubs  or  trees  with  the  leaves  small,  scale-like  and  appressed, 
those  on  the  ultimate  branchlets  in  four  ranks.  Flowers  moncecious. 
Staminate  cones  erect,  small,  IJ  to  2  lines  long;  anthers  borne  on  the 
under  side  of  the  sub-peltate  scales,  3  to  5  to  each  scale.  Pistillate 
cones  erect,  upon  short  lateral  branchlets,  of  6  to  10  very  thick, 
roundish  and  peltate  scales  fitting  closely  together  and  forming  in 
fruit  a  globose  or  sub-globose  ligneous  cone,  which  matures  the 
second  year.  Ovules  numerous,  in  several  rows  at  the  base  of  the 
scales,  erect.     Seeds  acutely  angled  or  margined.     Cotyledons  2  to  4. 

Scales  with  strong  conical  umbos;  leaves  with  a  conspicuous  dorsal  pit .  .  .  . 

1.  C.  Macnabiana. 
Scales  with  small  low  umbos;  leaves  without  dorsal  pits  .  .  .  2.  C.  Ooveniann. 

1.  C.  Macnabiana  Murr.  McNab  Cypress.  Shrub  or  tree  5  to 
10  ft.  high  or  more;  leaves  J  line  long,  with  a  conspicuous,  usually 
resin-bearing  pit  or  white  gland  on  the  back  toward  the  apex,  often 
slightly  glaucous;  cones  6  to  8  lines  in  diameter,  globose,  clustered, 
short-peduncled;  scales  6  to  8,  with  strong  conical  umbos,  the  upper- 
moist  very  prominent  or  horn-like  and  incurved;  seeds  IJ  or  mostly  2 
lines  long,  brown. 

Common  in  the  hill  country  of  eastern  Napa  Co.  from  Samuel's 
Springs  to  Pope  Valley  and  northward  into  Lake  Co.  Shasta  Co., 
F.  M.  Anderson,  1900.  First  collected  in  1854j  by  Murray  and 
Beardsley,  near  Mt.  Shasta;  named  in  honor  of  James  McNab,  of  the 
Royal  Botanic  Qurden,  Edinburgh.     Young  cones  reddish-brown. 

2.  C.  Goveniana  Gordon.  Gowen  Cypress.  A  shrub  or  small 
tree,  6  to  16  ft.  high;  leaves  without  dorsal  pits,  rarely  with  lateral 
depressions,  about  J  line  long;  cones  clustered,  short  pedunculate, 
globose,  about  10  lines  in  diameter;  scales  6,  or  mostly  8,  with  a  very 
small,  low  umbo;  seeds  1}  to  2  lines  long,  black. 
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Plains  of  Mendocino  Co.;  Mt.  Tamalpais,  Marin  Co.;  Cedar 
Mountain,  Alameda  Co.;  Monterey  Co.;  and  southward  to  San 
Diego  Co. 

CuPRKSSUS  MACROCARPA  Hartw.,  Monterey  Cypress,  is  found  only 
about  Cypress  Point,  Monterey  Co. 


ANGIOSPERKLE. 

Ovules  borne  in  a  closed  sac  or  ovary,  which  after  fertilization  of 
the  ovules  matures  and  forms  the  fruit. 

MONOCOTYLEDONS. 

Vascular  bundles  scattered  through  the  stem,  occurring  without 
regular  order.  Leaves  with  parallel  veins.  Parts  of  the  flower  in 
threes  or  sixes.     Embryo  with  1  cotyledon. 

3.  GRAMINE/E.     Grass  Family. 

By  J.  BuRTT  Davy. 

Ours  annual  or  perennial  herbs,  rarely  tall  and  reed-like.  Nodes 
solid,  sometimes  branching,  the  lower  often  emitting  secondary  roots; 
internodes  usually  hollow  at  maturity  (pithy  in  most  Andropogoneae, 
some  Panicese,  etc.)  the  lowest  sometimes  shortened  and  corm-like. 
Leaves  alternate,  with  a  i  phyllotaxy,  mostly  sessile,  the  lower  por- 
tion (sheath)  clasping  the  stem  like  a  tube.  Sheath  lined  by  a  mem- 
brane which  is  usually  prolonged  beyond  the  point  of  union  of  sheath 
with  blade,  as  an  erect,  usually  hyaline  projection  (the  ligule)  which 
is  sometimes  reduced  to  a  ring  of  hairs  or  is  rarely  obsolete.  Blades 
narrow,  mostly  linear;  veins  parallel,  sometimes  in  aquatic  species 
united  by  cross  veinlets.  Flowers  collected  into  diminutive,  spici- 
form,  1  to  many-flowered  clusters  called  spikelets,  which  are 
usually  subtended  by  a  pair  (rarely  one  or  both  obsolete)  of  mem- 
branaceous, chartaceous,  coriaceous  or  cartilaginous  bracts.  Spikelets 
arranged  in  spikes,  racemes  or  panicles.  Flowers  perfect,  monoecious, 
polj'^gamous,  or  rarely  dioecious;  when  monoecious  the  staminate  and 
pistillate  flowers  may  be  in  the  same  spikelet  (sometimes  in  Arrhen- 
atherum),  in  separate  spikelets,  or  in  separate  inflorescences  as  in  Maize 
(Zea);  when  polygamous,  the  staminate  flowers  may  be  either  in  the 
same  spikelet,  as  in  Holcus,  etc. ,  or  more  rarely  in  separate  spikelets 
as  in  many  of  the  Andropogonese.  Flowers  distichously  arranged  on 
the  axis  (the  rachilla)  of  the  spikelet,  each  subtended  by  a  pair  of 
modified  leaves  (rarely  1  being  obsolete);  the  lower  of  these  (the 
bractlet)  often  similar  in  texture  to  the  bracts  of  the  spikelet;  the 
upper  (the  palea)  usually  thinner,  hyaline,  with  usually  2  nerves, 
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mostly  2-keeled,  the  inflexed  margins  enwrapping  the  flower. 
Within  and  at  the  base  of  the  bractlet  are  2  (rarely  1,  3  or  more), 
usually  minute  organs  (the  scales)  which  are  sometimes  considered  as 
representing  additional  rudimentary  bractlets,  sometimes  as  the  parts 
of  a  rudimentary  perianth;  the  scales  at  the  time  of  an  thesis  become 
turgid,  pushing  the  bractlets  and  palea  apart,  thereby  allowing  the 
anthers  and  stigmas  to  protrude;  after  antnesis  they  lose  their  turges- 
cence,  becoming  hyaline,  and  allow  the  bractlet  and  palea  to  close 
again.  "  Perianth  obsolete,  unless  represented  by  the  scales.  Stamens 
usually  3,  rarely  1,  2,  6  or  more,  nypogynous;  filaments  capillary; 
anthers  2-celled,  mostly  versatile  and  pendulous  at  maturity,  usually 
proterandrous.  Ovary  superior,  1-celled.  Styles  usually  2,  free,  or 
more  or  less  united  below,  or  obsolete;  stigmas  2,  widely  branched  and 
usually  plumose,  covering  a  large  area  and  thus  specially  arranged  to 
catch  pollen  carried  by  the  wind,  usually  spirally  branched,  rarely 
barbellate  with  papillate  cells.  Ovule  1.  Fruit  in  ours  an  achene, 
often  adnate  to  tne  palea  and  sometimes  also  to  the  bractlet.  Seed  in 
ours  adnate  to  the  pericarp.  Embryo  small,  outside  the  base  of  the 
endosperm. 

KEY  TO  THE  TRIBES. 

A.  Spikelets  1-flowered,  the  flower  perfect;  or  with  1  perfect  flower  and  1 
(rarely  2)  empty  bractlets  or  staminate  flowers  below  (rarely  above)  it.  Dioe- 
cious species  and  species  with  2  or  more  perfect,  flowers  should  be  looked  for 
under  B. 

Both  bractlet  and  palea  cartilaginous,  coriaceous  or  chartaceous  (at  least  dis- 
tinctly firmer  in  texture  ttian  the  bracts)  and  becoming  indurated  in  fruit. 
Racbilla  jointed  below  the  bracts  so  that  the  spikelets  fall  from  the  pedicel 
entire;  spikelets  terete,  or  flattened  on  the  back  only,  not  at  all  laterally 
compressed;  either  strictly  1-flowered  or  the  perfect  flower  subtended  by  1 
(never  more)  empty  bractlet  or  staminate  flower;  lower  bract  often  lierba- 

ceous  and  usually  much  the  smaller 2.  Panice^,  p.  29. 

Rachilla  jointed  above  the  bracts  so  that  these  remain  after  the  flowers  fall 
away;  spiltelets  laterally  compressed  on  both  sides;  subtended  by  2 
(rarely  only  1)  sometimes  minute,  empty  bractlets  or  staminate  flowers; 

bracts  usually  sub-equal 3.  PhalaridejE,  p.  33. 

Only  the  bractlet  firmer  in  texture  than  the  bracts  and  becoming  indurated  in 
fruit:  palea  hyaline. 

Awn  terminal,  geniculate;  bractlet  cylindrical-involute:— Stipa  in 

4.  Agrostide^,  p.  37. 
Awn  dorsal,  geniculate;  bractlet  not  cylindrical-involute:— sometimes  Avena 

in 5.  AvENE^,  p.  48. 

Neither  bractlet  nor  palea  firmer  in  texture  than  the  bracts,  though  in  Hordese 
both  may  be  equally  firm;  often  one  or  both  of  them  hyaline. 
Spikelets  pedicellate;  arranged  in  lax  or  more  or  less  dense  and  spikelike 
panicles  or  racemes;  if  in  racemes  or  spikes  these  sometimes  densely 
cylindrical  but  the  spikelets  not  in  distinct  rows. 
Spikelets  of  two  kinds  in  the  same  inflorescence,  one  polygamous  the  others 
imperfect  or  rudimentary;  two  (one  of  each  kind)  or  several  at  a  node. 
Spikelets  in  pairs,  or  the  terminal  in  threes,  at  each  node  of  the  jointed 
rachis,  one  (or  two)  pedicellate  and  (in  ours)  imperfect,  the  other 
sessile  and  containing  1  perfect  flower  subtended  by  either  a  hyaline 
empty  bractlet  or  a  staipainate  flower. ...       1.  andropogonea:,  p.  28. 
Spikelets  crowded  at  each  node  of  a  dense,  1-sided,  brush-like  panicle;  the 
fertile  solitary,  short,  terminating  the  panicle-branches  and  entirely 
concealed  by  the  long  sterile  spikelets,  which  consist  of  about  10 

empty  bractlets: — Lamarckia  in 7.  Festuce*.  p.  57. 

Spikelets  all  of  one  kind  in  the  same  inflorescence,  though  their  contained 
flowers  may  be  perfect,  monoecious  or  polygamous. 
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Perfect  flower  solitary,  without  empty  bractlets  or  staminate  flowers  either 
above  or  below  it. 
Bractlet  with  a  dorsal  awn  arising  from  below  the  middle,  or  awnless. 
Awn  sometimes  obsolete,  when  present  straight,  not  twisted 

4.  AGROSTIDEiB,  p.  87. 

Awn    always    present,    p^eniculate    and    twisted:— some    forms    of 

Deschampsia  and  Trisetum  in 5.  Avbne^,  p.  48. 

Bractlet  with  a  terminal  awn  (sometimes  very  short):— some  species  of 

Koeleria  and  Festuca  in 7.  Festuce-k,  p.  57. 

Perfect  flower  with  one  or  two  staminate  flowers  or  empty  bractlets  below 
(rarely  above)  it. 
Spikelet  with  2  staminate  flowers  or  2  empty  bractlets  below  the  perfect 

flower:— Anthoxanthum  and  Hierocliloe  in  3.  Phalabide^,  p.  83. 
Spikelets  with  only  1  staminate  flower  (never  empty  bractlets)  below  or 
above  the  perfect  flower:— Arrhenatherum  and  Holcus  in 

5.  AvENEiE,  p.  48. 
Spikelets  with  I  or  2  empty  bractlets  above  the  perfect  flower: — Melica, 

Koeleria  and  Festuca  in 7.  Festucejb,  p.  57. 

Spikelets  sessile  or  very  shortly  pedicellate;  arranged  in  two  close,  crowded 
rows  forming  1-slded  spikes  or  racemes:  these  racemes  digitate  or  fascicu- 
late, rarely  solitary:  rachis  not  breaking  up  at  the  nodes 

6.  CHLORIDEiE,  p.  55. 

Spikelets  arranged  in  2  opposite  rows,  forming  a  2-sided  spike  or  raceme; 
sessile  or  very  shortly  pedicellate  on  teeth,  or  in  notches  or  grooves  of  the 
rachis  which  is  often  flexuous;  rachis  in  many  cases  jointed  at  the  nodes, 
each  internode  at  maturity  falling  away  with  the  attached  spikelet.  .  .  . 

8.  HOBDE^,  p.  72. 
B.    Spikelets  with  2  or  more  perfect  flowers  (dioecious  in  8.  Festucese  in  the 
genus  Distichlis  and  sometimes  in  Poa  and  Phragmites);  imperfect  flowers, 
when  present,  uppermost  (except  in  Phragmites  and  rarely  in  Eragrostis). 
Spikelets  pedicellate,  arranged  in  lax  or  more  or  less  dense  and  spikelike 
panicles  or  racemes;  when  in  racemes  or  spikes  not  in  opposite  rows  on 
the  rachis. 
Bracts  large  in  proportion  to  the  whole  spikelet,  usually  enclosing  all  the 
flowers;  one  or  more  of  the  bractlets  bearing  a  twisted  and  abruptly  bent 
awn,  usually  on  the  back,  rarely  from  between  the  teeth  of  the  bifid 
apex  or  awnless;  when  not  awned  there  are  2  nearly  opposite  flowers, 
and  the  rachilla  is  not  prolonged  beyond  them;  in  Avena  sativa  the 
awn  Is  often  obsolete  or  straight,  though  the  flowers  are  more  than  2 

and  not  opposite 5.  AvENEiE,  p.  48. 

Bracts  small  in  proportion  to  the  whole  spikelet,  usually  scarcely  exceeding 
the  apex  of  the  first  flower;  bractlets  awnless,  or  with  1  to  3  straight  awns, 
which  are  usually  terminal,  or  rarely  borne  just  below  the  apex  .... 

7.  FestucejE,  p.  57. 
Spikelets  arranged  in  2  opposite  rows,  forming  a  bilateral  spike  or  raceme; 

sessile  or  shortly  pef^icellate  on  teeth,  or  in  notches  or  grooves  of  the 
rachis  which  is  often  flexuous:  rachis  in  many  cases  jointed  at  the  nod^, 
each  internode  at  maturity  falling  away  with  the  attached  spikelet.    .  .  . 

8.  Horded,  p.  72. 

Tribe  1.    Andropogoneae.-   Sorghum  Tribe. 

Inflorescence  a  simple  or  compound  panicle,  the  ultimate  branches 
of  which  consist  of  spikelike  racemes  of  few  or  many  spikelets. 
Rachis  usually  jointed  at  the  nodes.  Spikelets  in  pairs  at  each  node, 
or  in  triplets  at  the  end  of  each  raceme,  of  two  kinds,  one  of  each  pair 
sessile  and  perfect  or  polygamous,  the  other  pedicellate  and  imperfect, 
rudimentary,  or  reduced  to  the  pedicel;  pedicel  and  callus  often 
clothed  with  long  silky  hairs;  spikelets  generally  with  but  one  flower, 
usually  with  a  hyaline  empty  bractlet  below  it,  or  rarely  the  latter 
bearing  a  staminate  flower  in  its  axil,  or  obsolete.  Lower  bract 
always  more  indurated  than  the  bractlets,  the  latter  often  hyaline  and 
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usually  one  of  them  bearing  a  bent  or  twisted  awn;  internodes  between 
the  different  bractlets  or  flowers  not  measurable.  Palea  usually 
shorter  than  its  bractlet,  sometimes  obsolete.  Stamens  usually  3, 
rarely  only  2  or  1. 

1.  ANDROPOGON  L.     Sorghum. 

« 

Our  only  species  belongs  to  the  sub-genus  Soi^hum,  having  the 
stems  hard  and  pithy;  racemes  solitary  or  in  pairs,  panicled;  joints  of 
the  rachis  without  a  translucent  line;  bracts  broad-lanceolate,  finally 
indurated  and  shining,  awnless  (in  our  species);  lower  bractlet  empty, 
or  sometimes  obsolete,  much  the  smaller,  hyaline;  upper  very  slender, 
awnless  or  with  a  geniculate  awn;  palea  small,  hyaline  or  obsolete. 
Scales  wedge-shaped.  Stamens  3.  Styles  distinct.  (Greek  andros,  a 
man,  pogon,  a  beard,  having  reference  to  the  bearded  callus  of  the 
staminate  spikelets  in  most  species). 

1.  A.  Sorghum  Brot.  var.  Haiepensis  Hackel.  Johnson-grass, 
Perennial,  rootstock  stout,  creeping;  stems  stout,  erect,  2  to  6  ft.  high; 
leaf-blades  flat,  with  undulate  margins,  8  to  24  in.  long,  1.J  to  3  in. 
wide,  apex  drooping;  panicle  variable  1  to  2  feet  long,  oblong-elliptical, 
dense  or  rather  loose,  more  or  less  drooping;  branches  mostly  in 
whorls  of  4,  rarely  2  or  6;  sessile  spikelets  variable,  lanceolate  or 
elliptical,  2  to  3  lines  long;  bracts  equal;  lower  bract  of  the  perfect 
spikelet  firm,  more  or  less  shining  and  often  dark  colored,  obscurely  6 
to  9  or  11-nerved;  margins  involute;  upper  3  to  7-nerved:  bracts  of 
the  staminate  spikelets  narrow  and  more  acuminate,  the  lower  almost 
2-keeled,  with  2  prominent  nerves  near  each  margin;  upper  5-nerved; 
empty  bractlet  one-fourth  shorter  than  the  lower  bract,  elliptical- 
oblong  or  oval,  delicately  2-nerved;  lower  flower  enclosing  bractlet 
one-half  as  long  as  the  upper  bract,  broadly  oval,  obtuse,  2-lobed, 
often  bearing  a  short  awn ;  anthers  yellow,  1  to  IJ  lines  long;  scales 
fringed;  pedicellate  spikelets  sometimes  reduced  to  the  bractlet,  much 
narrower  than  the  fertile  ones. — (Sorghum  Halepense  Pers. ) 

Originally  introduced  into  the  United  States  as  a  forage  plant,  now 
a  troublesome  weed  in  orchards  and  elsewhere.  Sparingly  naturalized 
within  our  limits:  Healdsburg;  Lower  Sacramento;  Napa  City;  also  in 
the  San  Joaquin  and  Chino  valleys. 

Tribe  2.     Paniceae.     Millet  Tribe. 

Spikelets  arranged  in  spikes,  racemes  or  panicles,  these  sometimes 
digitate  or  in  pairs;  rachis  usually  not  jointed  at  the  nodes  and  there- 
fore not  breaking  up  at  maturity;  pedicels  jointed  below  the  bracts 
80  that  these  fall  away  with  the  rest  of  the  spikelet  at  maturity. 
Spikelets  terete  or  flattened  on  the  back  only,  not  at  all  laterally  com- 
pressed, all  alike,  either  strictly  1-flowered,  or  with  1  perfect  flower, 
and  a  staminate  flower,  or  bractlet  and  palea,  or  empty  bractlet, 
below  it;  lower  bract  usually  much  the  smaller;  perfect  flower  strictly 
terminal,  its  bractlet  and  palea  alike,  cartilaginous,  coriaceous,  char- 
taceous,  or  at  least  always  firmer  in  texture  than  the  bracts,  awnless; 
lower  bractlet  sometimes  similar  in  texture  to  the  bracts,  sometimes 
short-awned. 
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SpikeleU  without  any  involucre  of  bristles  or  spines. 
Bractlet  (in  ours)  apparently  1  only,  enclosing  a  perfect  flower;  spikelets  in 
1-sided  racemes  or  spikes  whicii  (in  ours)  are  arranged  in  pairs,  or  (rarely) 

in  panicles 2.  Pa8pjljaju. 

Bractlets  2,  the  upper  subtending  a  perfect  flower,  the  lower  empty  or  sub- 
tending a  staminate  flower;  spikelets  sometimes  in  1-sided  racemes  or 

spikes;  these  digitate  or  in  panicles 3.  Panicum. 

Spikelets  subtended  by  an  involucre  consisting  of  from  one  to  many  bristles  or 
spines  (sterile  branches)  which  are  sometimes  grown  together. 
SpiKelets  deciduous;  bristles  persistent 4.  CHieTOCHLOA. 

2.  PASPALUM  L. 

Inflorescence  of  few  digitate,  or  many  panicled,  spikelike  racemes, 
Spikelets  in  1  to  4  rows  upon  one  side  of  a  flattened,  jointless  rachis, 
jointed  upon  their  short  pedicels,  plano-convex,  ohtuse  or  acute, 
awnless,  1-flowered;  bracts  apparently  2  to  3  owing  to  the  presence  of 
an  empty  bractlet  which  resembles  a  bract  in  size  and  texture  and 
takes  its  place;  lower  bract  often  obsolete,  when  present  minute 
1-nerved,  slender,  and  placed  on  the  flat  side  of  the  spikelet;  upper 
much  larger,  few-nerved.  Bractlet  (in  ours)  apparently  1  only, 
really  2;  lower  empty,  membranaceous,  resembling  and  nearly  equal- 
ing  the  upper  bract  and  performing  the  function  of  the  absent  or 
reduced  lower  bract,  3-nerved;  flower- enclosing  bractlet  roundish  or 
ovate,  coriaceous,  rarely  mucronate  or  with  a  few  minute  hairs  at  the 
apex,  large,  convex,  and  partly  enclosing  the  palea.  Palea  smaller 
than  its  bractlet,  roundish  or  ovate,  coriaceous,  flattish.  Scales  2, 
wedge-shaped  or  quadrate,  emarginate.  Stamens  3.  Ovary  oblong, 
smooth;  styles  elongated.  Achene  enclosed  by  the  indurated  bractlet 
and  palea.     (The  ancient  Greek  name  for  Millet-grass.) 

1.  P.  distlchum  L.  Knot-grass.  Bootstock  perennial,  widely 
creeping;  stems  6  to  24  in.  high;  sheaths  somewhat  crowded,  smooth 
or  hairy,  bearded  or  ciliate  at  the  throat;  blades  flat,  sharp-pointed, 
linear-lanceolate  IJ  to  3  in.  long,  1  to  2  lines  wide,  sparingly  hairy 
above,  glabrous  Delow,  somewhat  glaucous;  spikes  2  (rarely  3  or  4), 
1  to  4  in.  long,  sub-erect,  densely  flowered,  one  sessile,  the  other 
shortly  pedicellate;  rachis  J  to  1  line  wide;  spikelets  IJ  lines  long, 
ovate,  acute;  those  in  the  middle  of  a  row  overlapping  about  J  their 
length;  bracts  more  or  less  pubescent. 

Somewhat  resembling  Bermuda-grass  but  readily  distinguished  by 
its  stouter  habit  and  by  usually  bearing  only  2  spikes  to  each  inflo- 
rescence; appearance  much  modified  by  habitat.  A  tropical  and  sub- 
tropical species,  now  common  in  marshy  places  throughout  the 
State;  probably  introduced:  Lower  Sacramento,  1893,  Jepson;  in 
water  in  a  ditch  near  Agnews,  Miss  Cannon;  Clear  Lake;  Arbuckle; 
Crescent  City;  at  Upper  Lake,  Lake  Co.,  "it  has  completely  taken 
possession  of  the  Tule  lands  in  the  last  7  years,"  Edmonds^  1897. 
Apr. -Oct.     Considered  a  very  valuable  pasture-grass  for  marsh-lands. 

3.  PANICUM  L.     Panic-grass. 

Leaves  often  hirsute  or  hispid  with  stiff*  hairs  arising  from  tubercles 
between  the  nerves.     Panicle  loose  and  spreading,  or  close  and  spike- 
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like;  when  the  spikelets  are  crowded  in  pairs  on  one  side  of  flattened 
spikelike  hrancnes,  one  spikelet  is  sessile  the  other  pedicellate. 
Spikelets  without  involucre  or  bristles  at  the  base,  1  or  2-flowered 
(when  2-flowered  the  lowest  staminate)  rarely  awned,  jointed  on  the 
pedicels  below  the  bracts  so  that  these  fall  away  with  the  flower  at 
maturity;  bracts  2  (or  1  only);  the  lower  smaller,  often  minute  or 
obsolete;  the  upper  equaling  the  perfect  flower.  Bractlets  2;  the  upper 
enclosing  the  palea  and  a  perfect  flower;  the  lower  resembling  the  upper 
bract  and  empty  or  bearing  a  staminate  flower  or  empty  palea,  the 
latter  when  present  very  thin  and  hyaline;  upper  bractlet  and  its 
palea  alike,  coriaceous  or  cartilaginous,  usually  flattened  parallel  with 
the  bracts,  'awnless.  ^  Scales  2,  fleshy,  truncate.  Ovary  smooth, 
oblong;  styles  distinct  or  very  shortly  united  at  the  base;  stigmas 
usually  purple  and  longer  than  the  styles.  Achene  compressed, 
plano-convex,  enclosed  by  the  indurated  bractlet  and  palea.  (The 
Latin  name  for  some  cereal,  from  panis,  bread,  one  species — the 
Millet,  P.  miliaceum — having  been  cultivated  from  prehistoric  times 
as  a  cereal.) 

Spikelets  crowded  in  2  to  4  rows  on  2  sides  of  triangalar,  digitate  or  clustered 
spikes. 
Lower  bract  minute  or  obsolete;   bractlets  awnless,  pubescent  or  nearly 

smooth 1.  P.  sanguinale. 

Spikelets  imbricate,  sessile  on  2  sides  of  a  triangular  rachis,  usually  rough  with 
stiff  hairs. 
Bractlet  awned  or  awn-pointed,  mostly  shortly  hirsute  on  the  nerves  .... 

2.  P.  Orus-gaUi. 
Spikelets  in  lax  panicles,  pedicellate,  awnless. 

Annual;  spikelets  acutely  pointed;  panicle-branches  mostly  ang:ular  .... 

3.  P.  capUlare, 
Perennial;  spikelets  obtuse  or  barely  pointed;  panicle-branches  filamentous. 

4.  P.  dickotomum. 

1.  P.  sanguinale  L.  Crab-grass.  Glaucous  annual;  stems  usu- 
ally prostrate  and  creeping  at  base,  then  ascending  or  erect,  1  to  2  ft. 
long,  usually  stout;  lower  nodes  swollen  and  rooting;  sheaths  spar- 
ingly hairy  with  long,  stifl',  white  hairs;  throat  with  a  tuft  of  hairs 
on  each  side;  ligule  about  1  line  long,  broad,  truncate,  denticulate; 
blades  2  to  4  in.  long,  2  to  3  lines  wide,  scabrous  on  both  sides; 
panicle-branches,  4  to  6  or  more,  digitate  or  clustered,  sub-erect, 
straight,  3  to  6  in.  long,  3-sided,  spikelet-bearing  to  the  base  on  2 
sides  only,  about  J  line  wide  on  the  broad  side,  ciliate-scabrous;  spike- 
lets in  pairs,  in  2  to  4  rows,  narrowly  lanceolate-acuminate,  IJ  to  IJ 
lines  long,  one  on  a  ciliate-scabrous  triangular  pedicel,  the  other 
sessile  below  it  and  overlapping;  bracts  much  shorter  than  the  spike- 
let;  lower  less  than  J  line  long,  triangular,  acute;  upper  f  to  1  line 
long,  linear,  3  to  6-nerved,  ciliate  with  long  hairs;  lower  bractlet 
empty,  membranous,  3  to  5  or  7-nerved,  ciliate;  upper  rather  shorter, 
faintly  8-nerved,  chartaceous,  glabrous,  completely  enclosing  the 
palea;  achene  flattened,  oblong,  1  line  long. 

A  cosmopolitan  weed.  Elk  Grove,  Drew;  Lower  Sacramento, 
Jepson;  Stege;  Napa  Co.     July-Sept. 

2.  P.  Cru8-galii  L.     Barnyard-grass.    Annual;  stems  ascend- 
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ing,  1  to  4  ft.  high,  very  stout;  lower  nodes  much  swollen,  upper 
constricted;  sheaths  sparsely  hairy;  ligule  obsolete;  blades  variable, 
6  to  14  in.  long,  4  to  6  lines  wide,  flat,  glabrous,  or  sparsely  hairy; 
margins  rough,  often  waved,  ciliate  at  the  base  with  long  hairs; 
panicle  3  to  6  in.  long,  green  or  purple,  densely  hairy  at  the  nodes; 
branches  somewhat  remote,  the  lowest  sometimes  3  in.  long,  triquet- 
rous, minutely  pubescent;  pedicels  with  long,  stiff  hairs;  spikelets 
crowded  on  2  sides  of  the  rachis,  IJ  lines  long;  lower  bract  broad, 
triangular,  about  J  as  long  as  the  spikelet,  3-nerved;  upper  concave, 
broad,  oval,  7-nerved,  hispid  on  the  nerves,  pointed  or  rigidly  awned; 
lower  bractlet  empty,  shorter  than  the  bracts,  5-nerved,  its  palea 
hyaline,  2-nerved;  upper  bractlet  and  palea  polished,  acute  or 
obtuse. 

A  cosmopolitan  weed,  introduced  into  California  in  moist  places 
beside  sloughs  and  streams:  Grand  Island,  Jepson;  Fort  Bragg, 
Milliken;  Soquel  Creek;  Stege;  Stockton,  and  near  Guerneville. 
July-Nov. 

3.  P.  capillare  L.  Old-witch-grass.  Annual;  stems  1  to  2  ft. 
high,  geniculate  below,  often  branching  at  base  and  forming  large 
tufts;  sheaths  and  often  the  blades  hirsute  with  stiff,  spreading  hairs; 
ligule  reduced  to  a  ciliate  fringe";  blades  about  6  in.  long,  2J  to  4  lines 
wide,  shortly  acuminate,  sparsely  hairy;  edges  rough,  ciliate  below; 
panicle  very  diffuse,  6  to  12  in.  long,  sometimes  9  in.  wide;  branches 
solitary  or  in  pairs,  sometimes  6  in.  long,  slender,  at  first  erect,  then 
spreading  and  finally  sometimes  defiexed,  mostly  angular;  spikelets 
in  pairs  at  the  ends  of  the  long  branchlets,  oblong  to  oval-acuminate, 
acutely  pointed,  one  long-  the  other  short-pediceled,  the  latter  over- 
lapping and  1  to  IJ  times  as  long;  lower  bract  1-nerved,  acute;  upper 
5-nerved,  pointed,  nearly  J  longer  than  the  obtuse  fiower-enclosing 
bractlet;  empty  bractlet  twice  as  long  as  the  lower  bract,  its  palea 
obsolete. 

A  very  variable  grass.  Said  to  occur  throughout  the  State:  Lower 
Sacramento,  Jepson;  Guerneville.  June-Oct.  Of  no  agricultural 
value. 

4.  P.  dichotomum  L.  Branched  Panic.  Perennial;  stems  8 
to  24  in.  high,  at  first  erect  and  simple,  then  decumbent  and  branch- 
ing from  the  prostrate  nodes;  sheaths  with  a  tuft  of  soft  hairs  at  the 
nodes,  mostly  softly-hairy;  lower  blades  nearly  ovate,  upper  linear- 
lanceolate,  smooth  or  hairy  or  velvety,  acute,  IJ  to  4  in.  long,  2  to  3 
lines  wide;  terminal  panicle  exserted,  IJ  to  3 J  in.  long,  open,  ovoid 
or  pyramidal;  those  of  the  branches  short,  often  barely  exserted; 
panicle-branches  filamentous;  spikelets  1  line  long,  obovate  or  ellip- 
soidal, obtuse  or  barely  pointed,  smooth  or  hairy;  lower  bract  J  as 
long  as  the  upper,  rounaish;  upper  5  to  7-nerved. 

Common  in  moist  sandy  soils  along  the  coast  and  in  moist  places  in 
the  interior.     Geysers,  Bolander;  Point  Reyes.      June-July, 

4.  CH/ETOCHLOA  Scribn. 
Annuals.     Leaf-blades  flat.     Panicle  spikelike,  dense,  cylindrical, 
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sometimes  interrupted  below.  Spikelets  as  in  Panicum,  but  always 
awnless,  the  short  peduncles  produced  beyond  them  into  one  to  several 
awn-like  bristles  which  are  at  one  side  or  the  spikelet,  not  forming  a 
complete  involucre.  (Greek  chaite,  bristle,  ohloe,  grass,  referring  to 
the  tuft  of  bristles  at  tne  base  of  the  spikelet.  A  genus  easily  recog- 
nized by  the  dense  spike-like  panicle,  usually  bristling  with  numer- 
ous setae;  these  issue  from  the  pedicels  just  below  tne  spikelets  in 
the  form  of  an  involucre,  and  are  not  epidermal,  like  true  hairs,  but 
appear  to  be  abortive  panicle-branches.) 

1.  C.  glauca  (L.)  Scribn.  Bristly  Foxtail.  Stems  erect, 
branching  below,  1  to  2  ft.  high,  leafy;  mouth  of  the  sheath  clothed 
with  long,  silky  hairs;  blades  4  to  12  in.  long,  3  to  5  lines  broad, 
scabrid  or  scabrous,  sometimes  sparsely  ciliate;  panicles  1 J  to  2J  or  4 
in.  long,  usually  on  a  long,  slender,  naked  peduncle,  though,  some- 
times, at  first  partially  enclosed  by  the  uppermost  sheath;  bristles 
pale^reen  or  tawny  yellow;  spikelets  oval,  about  1  line  long  and  a 
little  less  broad,  obtuse  or  sub-acute,  pale  green. — (Setaria  glauca 
Beauv. ) 

Introduced  weed,  perhaps  not  yet  occurring  within  our  limits.  In 
the  San  Joaquin  Valley  at  Fresno,  Bioletti.     June-Oct. 

Tribe  3.     Phalarideae.     Canary-grass  Tribe. 

Spikelets  arranged  in  panicles,  all  alike,  with  1  perfect  flower, 
which  is  terminal,  and  1  or  2  empty  bractlets  or  staminate  flowers 
below  it;  empty  bractlets  occasionally  very  small  or  rudimentary. 
Bractlet  and  palea  of  the  perfect  flower  alike,  usually  becoming 
indurated,  laterally  compressed,  awnless,  nerveless  or  with  only  1 
nerve. 

Perfect  flower  subtended  by  1  or  2  empty  bractlets  which  are  often  minute  or 
rudimentary. 
Empty  bractlets  mfnute,  entire,  awnless  or  with  minute  bristles  at  the  apex. 

5.  PH  ALA  BIS. 

Empty  bractlets  equaling  or  exceeding  the  flower- enclosing  bractlet,  bifid 

and  awned  on  the  back 6.  Anthoxanthum. 

Perfect  flower  subtended  by  1  or  2  staminate  flowers  ....  7.  HiERocnLOE. 

5.  PHALARIS  L.     Canary-grass. 

Blades  flat.  Inflorescence  a  dense,  spikelike,  rarely  interrupted, 
thyrse.  Spikelets  crowded,  1-flowered.  Bracts  about  equal  in 
length,  boat-shaped,  complicate,  strongly  compressed  laterally, 
usually  winged-keeled,  3-nerved.  Bractlet  and  palea  of  perfect 
flower  subtended  by  2,  or  only  1,  small  or  rudimentary,  more  or  less 
hairy,  empty  bractlets.  Flower-enclosing  bractlet  and  palea  alike, 
shorter  than  the  bracts,  complicate,  becoming  indurated  in  fruit; 
palea  a  little  the  smaller.  Scales  2  and  minute,  or  obsolete.  Stamens 
3.  Ovary  smooth.  (Greek  phalaros,  having  a  patch  of  white,  from 
the  broad,  light-colored  margins  and  patches  between  the  nerves  of 
the  bracts  in  some  species.  Supposed  to  be  the  Phaiaris  of 
Dioscorides). 

Spikelets  all  perfect ;  bracts  decidedly  winged-keeled  on  the  back  ;  annuals. 
Rudimentary  bractlets  2;  thyrse  ovoid. 

4 
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Spfkeleu  bixMid ;  nervm  of  bnota  dark  green,  mid-nerve  carved  iuvasda 

atwve ;  wlofs  broed,  white 1.  P.  OcmarifmtB. 

Spikelets  narrow ;  uerve^  of  bracto  pale  green,  mid-nerve  straight  ftsom  a 

little  a^ve  the  base ;  wings  narrow,  pale  gn*en  .      .  2.  P.  CbtvUnlaiUk 

RudimeBtftry  braeUet  l  ooiy :  thyrse  from  ovoid-oblong  to  obloiig«CFUBdrli»l. 

Si^kelets  ovate ;  nerves  of  bracts  dark  greeu.  mid-nerve  carved  inwards 

from  below  the  middle ;  wings  narrow,  white  ....  3.  i*.  nUnor, 

Spikelets  of  secondary  branches  of  the  thyrse  imperfect  or  abortive,  gtvli^  a 

gnawed  appearance  to  the  lower  part  of  the  thyrse;  wing  ai  brae(  tsrai- 

natlng  in  a  horn 4.  P,owracUm^ 

Spikelets  all  perfect ;  bracts  wingless  or  only  slightly  winged,  keeled ;  annoals 
or  perennials. 
Annual ;  1  $^  to  3  ft.  high ;  thyrse  cylindrical,  almost  splkeliJce,  mostly  ty^  to 
4  in.  long;  bracts  keeled;   flower-enclosing bractlet abruptly  acuminate. 

5.  J^  X^miAonC 
Perennial;  stems  3  to  8  ft.  high;   infloreseence  usnally  piur|^ish;  bfaoiB 
strotifflv  keeled;  flower-enclosing  bractlet  acuminate. 

Thyrse  oblong,  1  to  2  in.  long,  usually  dense 6.  P.  amethystiiM, 

Panicle  8  to  6  or  even  9  in.  long,  usually  much  interrupted  or  k>bed  .... 

7.  P.arundinmea. 

1.  P.  Canariensis  L.  Canary-grass.  Annual;  stems  erect,  1  to 
3  ft.  high,  leafy;  uppermost  sheaths  much  inflated;  ligule  2  to  9| 
lines  long;  blades  6  to  9  in.  long,  1 J  to  5  lines  wide;  thyrse  1  to  1^  in. 
long,  f  in.  to  |  in.  wide,  ovoid,  dense,  uninterrupted;  spikelets  2j^  to  8 
lines  long,  laterally  flattened,  ohovate,  abruptly  pointed;  bracts  sub- 
equal,  acute,  broadly  keeled  from  below  the  middle;  keel  nearly  ^  line 
wide,  broadly  white-margined,  the  raid-nerve  curved  inwards  above; 
empty  bractlets  2,  about  1  line  long,  narrow,  smooth;  flower-endofiiag 
bractlet  about  2  lines  long,  pubescent  when  young,  glabrous  in  ag«. 

Native  of  Europe,  reported  as  occurring  sparingly  near  settlements 
in  several  localities  within  our  limits.  San  Francisco,  Bolcmder. 
Apr.  The  well-known  "Canary-grass,"  a  favorite  bird-seed,  rawkk 
cultivated  in  the  south  of  Europe. 

2.  P.  Caroliniana  Walt.  Southern  Canary-grass.  Annual; 
stems  slender,  erect,  1  to  2  ft.  high;  uppermost  sheaths  somewhat 
inflated;  ligule  IJ  to  2  lines  long,  decurrent,  obtuse  or  truncate, 
broad,  completely  enveloping  the  stem  and  folded  over  itself;  blades 
1}  to  4}  in.  long,  8^  to  4|  lines  wide,  acute,  smooth;  thyrse  1  to  2  in. 
long,  ovoid;  spikelets  2 J  to  8  lines  long;  bracts  acute,  the  mid-nerve 
straight  from  a  little  above  the  base,  nerv^es  and  keel  concolorous,pale 

freen;  empty  bractlets  about  1  line  long,  pubescent;  flower-enclosing 
ractlet  acuminate,  pubescent. 

Native  of  the  southeastern  States,  and  apparently  not  indigenous 
with  us.  Oakland,  Bolander;  Araquipa  Rancho,  Vacaville,  J<^«o». 
Apr.-May.  Much  less  common  than  is  generally  supposed,  I*,  minor 
being  often  mistaken  for  it,  both  in  the  field  and  in  herbaria. 

8.  P.  minor  Retz.  Small  Canary-grass.  An  erect,  glabpows, 
leafy  annual,  from  7^  in.  to  8  ft.  high,  according  to  locality  and 
season,  branched  sometimes  from  every  node  except  the  uppermost; 
upper  sheaths  sometimes  glaucescent,  much  dilated,  with  a  broad, 
scarious  mai^in;  ligule  large,  1  to  8  or  even  4^  lines  long,  entire, 
obtuse;  blades  4^  to  18  in.  long,  4^  to  7^  lines  wide;  in  small  speci- 
mens only  2  to  3  in.  long,  and  8  lines  wide;  thyrse  very  dense  and 
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cowpAct,  from  ovoid-oblong  and  1  in.  long,  to  obloBff-cylindrioal  and 
2^  in.  long;  about  i  in.  wide;  spikelets  2  to  3  lines  loag  and  1  line 
wide,  lanoeolate-acuminate,  with  a  narrow,  thin  keel  above  the  mid- 
dle, sometimes  irregularly  notched;  keel  and  veins  ciliate-scabrid; 
empty  bractlet  reduced  to  a  single,  short,  arcuate-subulate  bristle 
wito  a  distinct  callus  at  the  base,  about  }  line  long,  closely  appressed 
to  the  back  of  the  upper  fiower-en'closing  bractlet;  the  latter  1^  lines 
loDg,  acute,  faintly  5-nerved,  more  or  less  pubescent  and  ciliate  above 
with  silky  hairs,  pale  brown,  shining;  anthers  pale-  or  greenish- 
yellow. 

Indigenous  to  the  Mediterranean  Region;  now  common  in  the 
Coast  Ranges  and  great  valley:  Southern  California;  ''Roadsides  near 
windmill,  Berkeley  "  about  1872,  McLean,  Little  Oak,  Solano  Co., 
Jepson;  common  at  Danville,  near  Martinet  and  near  Princeton. 

4c  P.  paradoxa  L  Gnawed  Canary-grass.  Stems  erect,  from 
a  geniculate  base,  2^  ft.  high,  often  branched  from  the  lower  nodes; 
sheaths  usually  inflated;  ligule  1^  to  2  lines  long,  obtuse  and  soon 
lacerate;  blades  3  to  7}  in.  lon|f,  1^  to  2  lines  wide,  flat,  scabrous  on 
both  surfaces,  glaucescent:  panicle  oblanceolate,  obtuse,  appearing  as 
though  gnawed  below;  usually  only  the  primary  branches  bearing  per- 
fect spikelets,  those  of  the  secondary  branches  being  abortive  or  imper- 
fect; the  pedicels  of  the  spikelets  in  the  lower  one-third  or  one-half 
df  the  thyrse  are  much  reduced  and  their  spikelets  peculiarly  aborted; 
pei^ect  spikelets  of  lower  part  of  thyrse  about  2J  lines  long,  their 
bracts  acuminate  but  not  awned;  those  of  the  upper  part  about  1  line 
longer  and  awn-pointed;  keel  of  bracts  narrow,  terminating  in  a  long 
or  MiOTt  horn  at  J  from  the  base;  staminate  and  neuter  spikelets  about 
2  lines  long,  the  keel  running  almost  to  the  apex  and  shortly  or  barely 
horned;  empty  bractlets  2,  minute,  about  J  line  long,  appressed  to  the 
flower-enclosing  bractlet  like  horny  calluses,  each  with  2  slender, 
cilia-like  hairs  about  their  own  length  at  or  near  the  apex;  flower- 
enolosing  bractlet  about  If  lines  long,  obtuse,  firm,  sub-glabrous  and 
shining;  achene  brown,  with  a  black  apex. 

Native  of  the  Mediterranean  Region;  introduced  into  the  Coast 
Ranges  and  Great  Valley  regions:  Petaluma,  1896,  Lecketiby;  plenti- 
ful near  Norman,  Glenn  Co.,  1898;  Pinole  Creek  Valley,  1900,  Davy. 
May-July. 

5.  P.  Lemmoni  Vasey.  Lemmon's  Canary-grass.  Annual; 
stems  slender,  erect,  1^  to  3  ft.  high;  sheaths  scarcely  inflated;  ligule 
conspicuous,  2  to  8  lines  long;  blades  3  to  7J  in.  long,  1  to  2  lines 
wide,  long-acuminate;  thyrse  IJ  to  4  in.  long,  nearly  cylindrical, 
sometimes  slightly  interrupted  below;  spikelets  spreading,  2  to  2J 
lines  long;  bracts  sub-equal,  scabrid-keeled,  not  at  all,  or  only 
minutely  winged,  narrow  and  acuminate;  empty  bractlets  2,  about  i 
line  long,  very  narrow,  shortly  hairy  below;  flower-enclosing  bractlet 
1^  to  2  lines  long,  abruptly  acuminate,  pubescent. 

Apparently  restricted  to  California,  from  Santa  Cruz  southward, 
and  very  rare:  Santa  Cruz,  Lenwwn,  Anderson;  also  reported  from 
near  Los  Angeles  by  Dr.  Anstruther  Davidson. 
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6.  P.  amethystina  Trin.  Purple  Canary-grass.  Perennial; 
stems  stout,  erect,  usually  4  to  8  ft.  bigh,  often  growing  in.  laige 
clumps;  ligule  2  to  3 J  lines  long,  obtuse;  blades  2}  to  8^  in.  long, -4  to 
6  lines  wide;  margins  scabrid;  peduncle  long,  slender;  thyrse  1}-  to 
3}  in.  long,  about  f  in.  broad,  ovate  or  ovoid,  usually  purplish; 
splkelets  3  to  3J  lines  long;  bracts  strongly  keeled  but  not  winged, 
acute,  glabrous  except  for  the  scabrid  keel;  empty  bractlets  1|  to  1} 
lines  long,  hirsute  except  on  the  nerve,  which  is  shining;  nower- 
enclosins^  bractlet  2  to  2^  lines  long,  acuminate,  shining,  sparsely 
hairy. 

Moist  places  in  the  Coast  Kanges  from  Mendocino  Co.  southward: 
San  Francisco;  Lake  Pilarcitos;  Angel  Island;  Mill  Valley  and  Bear 
Valley,  Marin  Co.;  Point  Isabel  and  Berkeley.  Reported  also  from 
Bolinas  Bay  and  Napa  Valley  by  Bolander.     Apr. -June. 

7.  P.  arundinacea  L.  Reed  Caxary-grass.  Perennial;  root- 
stock  creeping;  stems  stout,  erect,  usually  3  to  6  ft.  high;  sheaths 
scarcely  inflated;  ligule  broad,  clasping  the  stem,  about  2  lines  long, 
blades  4  to  12  in.  long,  8  to  7  lines  wide,  smooth;  panicle  3  to  6  or  9 
in.  long,  often  purplish,  and  much  interrupted  or  lobed;  branches 
few  at  a  node,  the  lower  J  to  2  in.  long;  bracts  linear-lanceolate, 
strongly  keeled,  scabrid;  empty  bractlets  2,  narrow,  hairy,  about 
J  the  length  of  the  flower-enclosing  bractlet;  the  latter  about  IJ 
lines  long,  acuminate,  sub-glabrous  and  shining. 

Moist  places  beside  streams  and  sloughs:  reported  as  collected  near 
Sacramento  by  the  Wilkes  expedition,  Bot.  Cal.,  and  at  Niles,  Behr; 
Upper  Lake,  Lake  Co.  and  Bakersfield,  Davi/.  Beal  states  that  it  is 
often  called  *' Crazy-grass "  in  the  Northwest,  as  it  is  thought  to  be 
injurious  to  horses. 

6.  ANTHOXANTHUM  L.     Sweet  Vernal-grass. 

Leaf-blades  flat.  Panicle  cylindrical,  spikelike.  Spikelets  1- 
flowered;  bracts  thin,  herbaceous,  persistent,  keeled,  lower  1-nerved, 
upper  about  twice  its  length  and  8-nerved;  flower  perfect,  terminal, 
subtended  by  2  empty  dorsally  awned  bractlets  which  are  clothed 
with  brown  hairs  and  are  smaller  than  the  bracts;  rachilla  jointed 
above  the  bracts.  Flower-enclosing  bractlet  and  palea  alike,  awnless, 
smooth,  obtuse,  at  first  hyaline,  then  chartaceous;  bractlet  enveloping 
the  palea,  with  3  very  fine  nerves;  palea  narrower,  with  1  very  fine 
central  nerve  or  keel.  Scales  obsolete.  Stamens  2;  anthers  large, 
yellow.  Ovary  glabrous;  styles  long,  distinct;  stigmas  long.  (Greek 
anthos,  a  flower,  xanthos,  yellow,  in  allusion  to  the  yellow  tint  given 
to  the  spikelets  by  the  brightly  colored  anthers.  Becoming  fragrant  in 
drying.) 

1.  A.  odoratum  L.  Sweet  Vernal-grass.  Perennial;  stems 
A  to  2  ft.  high,  shining;  sheaths  furrowed,  glabrous  or  pubescent, 
hairy  at  the  mouth;  blades  often  sparingly  hairy,  1^  to  6  in.  long; 
pmicle  1  to  IJ  (rarely  5)  in.  long,  contracted,  sometimes  interrupted 
below;  branches  very  short;  spiKelets  3  to  4  lines  long,  sub-sessile, 
often  yellowish-green;  lower  bract  ovate,  acute,  about  2  lines  long, 
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hyaline;  upper  lanceolate,  awn-pointed,  about  4^  lines  long;  empty 
bractlets  curved,  emarginate  or  shortly  bifid,  1 J  lines  long;  awn  short; 
stigmas  long-exserted. 

Introduced  at  Mendocino  City  and  Crescent  City,  and  reported  bv 
Dr.  Behr  as  occurring  in  Marin  Co.  May-July.  Its  fragrance  is 
attributed  to  the  presence  of  cumarin. 

7.  HIEROCHLOE  Gmel.     Vanilla-grass. 

Sweet-scented  perennials,  with  flat,  often  broad,  acuminate  leaf- 
blades.  Panicle  loose,  pyramidal.  Spikelets  somewhat  laterally 
compressed,  often  shining  and  scabrid,  with  1  terminal,  perfect 
flower,  subtended  by  (in  ours)  2  staminate  ones;  bracts  about  equal, 
obscurely  1  to  3-nerved,  keeled,  acute,  glabrous.  Staminate  flowers 
sessile;  bractlet  and  palea  alike,  villous,  scarcely  shorter  than  the 
bracts,  obtuse  emai^inate  or  bifid,  keeled,  the  main  nerve  often 
extending  into  a  short  awn;  bractlet  5-nerved;  palea  2-nerved; 
stamens  3.  Perfect  flower  shortly  pedicellate;  bractlet  becoming 
indurated  above,  awnless,  5-nerved;  palea  narrow,  3-nerved  or  nerve- 
less beyond  the  keel;  stamens  often  2  only.  Scales  2,  lanceolate. 
Ovary  smooth.  (Greek  hieros,  sacred,  chloe,  a  grass,  with  reference 
to  the  use  of  one  species  in  north  Europe  for  strewing  church  floors 
on  special  occasions,  on  account  of  its  fragrance  when  crushed.) 

1.  H.  macrophyila  Thurb.  Large-leaved  Yanilla-grass. 
Rootstocks  in  bunches  ^sometimes  very  large),  stoloniferous;  stems 
1  to  2  ft.  high,  erect,  leaiy;  panicle  narrow,  3  to  6  in.  long,  lax  and 
open;  branches  1  or  2  at  a  joint,  bearing  few,  large  spikelets  with 
spreading  bracts;  spikelets  about  2  lines  long,  2  to  3  lines  wide  when 
open,  brownish,  brightly  shining;  anthers  yellow,  about  1  line  long. — 
(Savastana  macrophyila  Beal.) 

In  light,  loose  soil  on  moist,  shaded  banks  of  coniferous  forests  in 
the  redwood  belt,  from  Marin  Co.  northward:  Paper  Mill  Creek, 
Marin  Co.,  Bolander  in  1864;  Inverness  and  Bear  Valley  near  Olema; 
Mill  Valley;  Russian  River  from  Duncan's  Mills  to  Guerneville; 
Austin  Creek  and  Turner  Canon.  Mar.-May.  Said  to  owe  its 
fragrance  to  the  presence  of  cumarin;  it  has  been  known  to  retain 
some  of  its  odor  for  fully  thirty  years  after  gathering. 

Tribe  4.     Agrostjdeae.     Bent-grass  Tribe. 

Inflorescence  paniculate  or  rarely  racemose,  often  cylindrical  dense 
and  spikelike.  Spikelets  all  fertile,  strictly  1-flowered.  Flower 
always  perfect,  either  terminal,  or  sometimes  the  rachilla  prolonged 
beyond  its  insertion,  as  a  bristle.  Rachilla  jointed  above  tne  bracts 
(except  in  Alopecurus  and  Polypogon)  so  that  these  persist  after  the 
flower  falls.  Bracts  usually'  equaling  or  exceeding  the  bractlet. 
Palea  2-nerved  or  nerveless,  in  some  species  of  Agrostis  and 
Alopecurus  minute  or  obsolete. 

Bractlet  indurated  at  maturity  (at  least  firmer  in  texture  than  tlie  bracts)  and 
verv  closely  enveloping  the  fruit;  panicle  (in  ours)  lax. 
Bractlet  narrow;  awn  persistent,  twisted,  stout 8.  Stipa. 
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Bmetlet  utoslly  hyaline  or  mtmbranous  at  maturity  (at  least  not  reimwrfcalaJbr 
firmer  in  texture  tban  the  bract*);  ]>anicle  various,  but  usually  oontxaciea, 
dense  and  spikelike. 
Pedicel  Jointed  below  the  bracts,  so  that  these  fall  away  wUh  the  Aow«t  at 
maturity,  sometimes  together  with  the  whole  or  a  part  of  tb«  pe4ic«). 

Bracts  awnless 10.  Aix>Plcuiiu8. 

Bracts  long-awned 11.  PoLTM)d6it. 

Pedicel  not  Jointed  below  the  braots;  rachilla  jointed  above  the  bcaeti  so  that 
these  persist  after  the  flower  has  fallen. 
Spikelets  8  lines  or  less  long. 
Rachilla  naked  or  with  a  few  very  short  hairs. 
Braets  Mttongky  keeled. 
Bracts  abruptly  aeute,  complicate,  ciliately  fringed  cm  the  keels  .  .  . 

9.  Phlbujc 
Bracts  acuminate,  saccate  at  the  base,  two-thirds  longer  tban  the 

bractlet IS.  QMmaanm. 

Bracts  not  keeled;  acute  or  acuminate;  very  small  .  J  2.  A«Ronna 
Rachilla  with  a  tufi  of  long  hairs  on  the  callus,  about  ^  tbe  length  of  the 

bractlet 14.  CALAnaGSonv. 

Si^kelets  5  to  6  lines  long;  bractlet  and  palea  chartaceous;  a  taQ  saaA'Aaoe 

grass 15.  AUW)¥BILA. 

8.  STIPA   L. 

Bootstock  tufted.  Leaf-blades  narrow,  involute  or  convolute. 
Panicle  lax,  mostly  open  or  somewhat  contracted.  Spikelets 
1-flowered.  Bracts  subequal,  keeled,  often  terminated  by  a  lone  sub- 
ulate point,  persistent;  rachilla  jointed  above  the  bracts.  Bract- 
let and  palea  dissimilar;  bractlet  firm,  narrow,  rolled  around  the 
flower,  with  a  terminal  undivided,  bent,  persistent  awn,  spirally 
twisted  below  the  bend;  palea  usually  shorter,  thinner,  2-nerved. 
Scales  usually  3  and  large.  Stamens  usually  3,  rarely  only  1  or  2; 
anthers  often  tipped  with  a  tuft  of  short  hairs.  Ovary  stipitate, 
smooth;  styles  2,  short;  stigmas  plumose  with  simple  hairs.  (Greek 
stipe,  feathery,  referring  to. the  long,  feathery  awns  of  some  species. 
Ours  usually  met  with  on  dry  hillsides.  One  of  the  several  genera 
known  as  "  Bu nch -grasses. ") 

Awn  2^  to  4  in.  long 1.  S.  aetigera. 

Awn  less  than  2  in.  long. 
Panicle  open,  branches  spreading;  anthers  tipped  with  a  tuft  of  short  hairs. 

2.  S,  eminent 

var.  Andenoni. 

Panicle  strict,  narrow;  branches  short,  erect;  anthers  naked  .  ,S.S.  viridtda. 

1.  S.  setigera  Presl.  Bear-grass.  Perennial;  stems  erect,  1  to 
3  ft.  high,  slender;  panicle  6  to  12  in.  long,  open,  nodding  in  flower; 
branches  in  pairs,  slender,  bearing  a  few  drooping  spikelets;  bracts  6 
to  10  lines  long,  long-acuminate;  bractlet  3  lines  long,  silky-hairy 
sometimes  all  around  below,  but  only  on  the  nerves  above,  minutely 
tuberculate;  awn  stoutish,  2J  to  4  in.  long,  hairy  below. 

Common  on  dry  hillsides  from  Mendocino  Co.  southward:  Berkeley 
hills;  San  Francisco.     Mar.-June. 

2.  S.  eminens  Cav.  var.  Anderson!  Vasey.  Anderson's  Stipa. 
Perennial;  stems  erect,  1  to  3  ft.  high,  slender;  panicle  2  to  5  in. 
long,  open,  nodding  in  flower;  branches  in  pairs,  very  short,  slender, 
spreading,  bearing  few  drooping  spikelets;  bracts  3  to  4  lines  long, 
acuminate;   bractlet  about  3  lines  long,   silky-hairy  all  over;   awn 
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slender,  about  1  in.  long,  soabrid  but  not  hairj;  anthers  tipped  with 
a  tuft  of  short  hairs. 

Dry  hillsides  of  the  Coast  Kanges  and  foothills:  Oakland  hills; 
Berkeley;  Stone  Bridge  near  St  Helena.  Apr. -June.  Frequently 
ocx^urring  in  company  with  S.  setigera  and  sometimes  confused  with 
it,  but  at  once  distinguishable  by  the  shorter  bracts  and  awn.  The 
home  of  the  typical  S.  eminens  Cav.  is  Ecuador,  and  it  is  said  to 
occur  also  in  southern  California  and  Arizona. 

8.  S.  virichfia  Trin.,  Feather  Bunch-grass,  a  perennial  with 
dense,  narrow  panicle  and  short,  erect  branches,  and  with  naked 
anthers,  is  found  in  the  northern  Coast  Kanges  and  the  middle  Sierra 
Nevada;  reported  from  the  vicinity  of  San  Francisco  by  Dr.  Behr. 

9.  PHLEUM  L.     Timothy. 

Ours  perennial.  Leaf-blades  flat.  Inflorescence  a  dense,  cylin- 
drical or  ovoid  thyrse  or  false  spike,  often  pubescent,  borne  on  a  long 
peduncle.  Spikelets  crowded,  3  lines  or  less  long,  much  compressed 
laterally,  1-flowered.  Rachilla  very  short,  jointed  above  the  bracts  and 
sometimes  extending  beyond  the  insertion  of  the  bractlet  as  a  short 
spine.  Bracts  distinct,  complicate,  boat-shaped,  almost  equal,  mem- 
branous, 1  to  3-nerved,  sub-truncate,  persistent,  compressed-keeled, 
the  keel  projecting  into  an  abrupt  mucro  or  very  short  awn.  Bractlet 
shorter  tnan  the  bracts,  awnless,  very  thin,  truncate  or  denticulate. 
Palea  narrow,  hyaline,  2-nerved,  sometimes  bearing  a  minute  bristle 
on  the  back  from  near  the  base.  Scales  2,  hyaline,  toothed  above. 
Stamens  3.  Ovary  smooth;  styles  lon^;  stigmas  slender.  fPhleos, 
the  ancient  Greek  name  for  some  marsn  or  water-plant,  possibly  the 
Reed-mace — ^Typha,  or  Saccharum  cylindricum  Lam. ) 

Panicle  narrowly  cylindrical,  elongated,  1%  to  9^  in.  long,  rough  to  the  touch, 

not  feathery;  spikelets  about  1^  lines  long  including  tne  awn 

1.  P.  prateiue. 

Panicle  ovoid  or  oblong.  5i  to  1^  in.  long,  feathery;  spikelets  about  2%  lines 
long  including  the  awn 2.  P.  alpinum. 

1.  P.  pratense  L.  Timothy.  Rootstock  tufted,  stoloniferous; 
stems  sub-solitary  or  tufted,  erect,  leafy,  1  to  4  ft.  high,  simple,  bright 
green;  lower  intemodes  often  swollen  and  corm-like;  sheaths  glauces- 
cent,  striate,  smooth;  ligule  brownish,  IJ  to  2  lines  long,  abruptly 
acute;  blades  2^  to  3  lines  wide,  minutely  scabrid,  especially  on  the 
edges,  glaucescent;  panicle  lj|  to  9  in.  long,  about  3  lines  wide,  rough 
to  the  touch,  not  feathery;  spikelets  about  IJ  lines  long  including  the 
awns,  rigid,  pale  green  or  purplish;  bracts  about  1  line  long,  hyaline 
except  nie  nerves;  nerves  3,  converging  above  into  a  divergent, 
scabrous  mucro  about  }  line  long,  the  central  n^rve  pectinate-ciuate; 
margins  of  the  bract  abruptly  truncate  below  the  mucro;  bractlet 
about  I  line  long,  broad,  completelv  enfolding  the  narrow  paka, 
fai fttly  5  to  7-nerved  and  toothed;  palea  faintly  2-nerved,  emarginate; 
antkm  about  1  line  long  and  yellow  before  shedding  the  pollen, 
afterwards  shrunken  and  lavender-colored. 

Introduced  into  N.  America  as  a  forage  grass,  and  now  extensively 
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naturalized  in  the  United  States  and  British  America:  Glen  Ellen, 
Sonoma  Co. ;  flats  along  the  Russian  River  near  Guemeville.  June- 
Aug. 

2.  P.  aipinum  L.  Mountain  Timothy.  Closely  related  to  P. 
pratense  but  stems  rarely  more  than  a  foot  high,  usually  stouter  and 
more  leafy,  slightly  decumbent  at  base;  internodes  not  corm-like; 
uppermost  sheaths  inflated;  ligule  about  1  line  long,  truncate;  leaf- 
blades  short,  acute,  IJ  to  5  lines  wide;  panicle  ovoid  or  oblong,  }  to 
1^  in.  long,  feathery,  usually  darker  in  color;  spikelets  about  2^  lines 
long  including  the  awns;  margins  of  bracts  less  abruptly  truncate; 
anthers  about  |  line  long. 

Sierra  Nevada  and  the  higher  Coast  Range  Mountains;  also  on  dry, 
sandy  bluffs  along  the  coast  fix)m  Crescent  City  to  San  Francisco: 
dry  hills  near  Fort  Point,  Bolande?'^  1862;  Bodega  Point,  Eastwood; 
Point  Reyes.     Apr. -Aug. 

10.  ALOPECURUS  L.    Fox-tail. 

Aspect  much  that  of  Phleum.  Upper  sheaths  usually  inflated; 
leaf  blades  flat.  Inflorescence  a  dense,  cylindrical  or  ovoia,  terminal 
thyrse  or  false  spike,  which  is  soft  to  the  touch  and  jointed  on  the 
apex  of  the  enlarged  peduncle.  Spikelets  1-flowered,  crowded,  3  lines 
or  less  long,  much  compressed  laterally.  Bracts  somewhat  united 
at  the  base,  conduplicate,  compressed-keeled,  deciduous  with  the 
flower;  keel  ciliate-fringed  or  slightly  winged.  Rachilla  not  jointed 
above  the  bracts.  Flower  decidedly  proterogynous.  Bractlet  and 
palea  hyaline,  equaling  or  barely  shorter  than  the  bracts;  bractlet  broad, 
obtuse,  1  to  3  or  5-nerved,  with  a  short,  very  slender,  bent  awn  on , 
the  back,  at,  or  below,  the  middle;  margins  connate  at  the  base, 
enclosing  the  flower;  palea  usually  obsolete,  when  present  narrow, 
acute,  keeled,  partly  included  by  the  bractlet.  Scales  obsolete. 
Stamens  3.  Ovary  smooth ;  stigmas  long,  shortly  haiiy  with  simple 
hairs.  (Greek  alopex,  a  fox,  oura,  a  tail,  from  the  fancied  resem- 
blance of  the  thyrse  to  a  fox's  tail.  Closely  resembling  and  nearly 
allied  to  Phleum.  The  name  "Fox-tail "  has  frequently  been  applied, 
in  California,  to  the  Barley-grasses,  species  of  the  genus  Hordeum.)    . 

Spikelets  2^  to  3  lines  long;  thyrse  2%  to  Z\i  in.  long I.  A.  pratensis. 

Spikelets  1>^  to  2  lines  long;  thyrse  1  to  2  in.  loug,  2^  to  4)^  lines  wide 

2.  A.  CoUifomicus. 
Spikelets  1  to  1^  lines  long;  thyrse  K  to  1  in.  long,  1}^  to  2}4  lines  wide   .... 

3.  A.  genicukUuB. 

1.  A.  pratensis  L.  Meadow  Fox-tail.  Rootstock  perennial,, 
stoloniferous;  stems  erect  or  the  lowest  node  geniculate,  smooth; , 
sheaths  smooth,  upper  much  inflated;  ligule  J  to  IJ  lines  long,  entire, 
truncate,  brown,  scabrid;  blades  IJ  to  3  lines  wide;  panicle  slender,- 
dense,  cylindrical,  obtuse,  2J  to  3J  in.  long,  soft,  pale  green  or; 
purplish;  branches  very  short,  with  3  to  6  spikelets;  spikelets  2 J  to -3. 
lines  long,  1  line  broad,  narrowly  oval,  much  compressed,  acutej; 
bracts  acute,  villously  ciliate  on  the  keel;  margins  connate  for  about: 
}  to  ^  their  length;  bractlet  awned  from  near  the  base;  margins  connate 
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for  J  to  J  their  length;  awn  about  4  lines  long,  exserted  J  its  length. 
Introduced  from  Europe,  and  found  not  infrequently  near  settle- 
naents,    but     apparently    nowhere     plentiful;     Waverly,    Sanford. 
Apr. -July. 

2.  A.  Californicus  Vasey.  California  Fox-tail.  Perennial, 
allied  to  A.  pratensis,  but  the  thyrse  only  1  to  2  in.  long;  spikelets 
lA  to  2  lines  long;  bracts  obtuse,  only  slightly  united  at  the  base  and 
often  ciliate  for  only  two- thirds  of  their  length;  awn  exserted  1 J  to  2 
lines,  mostly  strongly  geniculate;  anthers  bright  yellow. 

Apparently  peculiar  to  California  and  Oregon.  Wet  places:  Santa 
Cruz  Co.,  Dr.  Anderson;  Berkeley,  Bioletti.     May. 

3.  A.  geniculatus  L.  Water  Fox-tail.  Perennial;  stems 
procumbent  and  rooting  from  the  lower  nodes,  then  ascending  1  to 
IJ  ft.,  smooth;  sheaths  smooth,  upper  inflated;  ligule  1  to  IJ  lines 
long;  blades  J  to  IJ  lines  wide;  panicle  slender,  dense,  cylindrical, 
obtuse,  f  to  1  in.  long;  branches  very  short,  with  often  only 
1  spikelet',  spikelets  1  to  IJ  lines  long,  truncate;  bracts  silky, 
especially  on  the  keel,  obtuse,  broadly  scarious;  bractlet  glabrous; 
margins  united  J  way  up;  awn  about  2  lines  long,  exserted  J  its 
length;  anthers  purplish. 

Introduced  in  wet  meadows,  ditches,  and  marshy  or  springy  places: 
collected  on  the  State  Survey  by  Bolander  but  locality  not  stated; 
near  the  Fish  Hatchery,  Bear  Valley,  Marin  Co,  Davy.     Apr.-Sept. 

Var.  aristulatus  Torr.  (var.  fulvus,  Scribn.)  Wild  Water  Fox- 
tail, is  said  to  differ  mainly  in  being  glaucous;  sheaths  more  inflated; 
blades  broader;  panicle  longer  (often  2  in.)  and  paler,  and  the  bracts 
still  more  obtuse;  awn  very  short,  barely  exserted,  inserted  near  the 
middle  of  the  bractlet;  anthers  shorter,  yellow,  oblong. — In  wet 
places,  apparently  indigenous.  Reported  from  the  Klamath  Marshes, 
Bigelowj  Lermnon^  and  Marin  Co.,  Behr. 

Var.  robustus  Vasey,  is  described  as  more  robust;  stems  stouter, 
though  apparently  not  taller  than  the  typical  species;  ligule  2  lines 
long;  blades  3  lines  wide;  panicle  2  to  3  in.  long,  3  to  4  lines  wide. — 
Said  to  have  been  collected  in  California  by  Lemmon  in  1874  and 
Rattan  in  1884,  but  localities  not  mentioned.  The  type  specimens 
were  from  Alaska  and  Vancouver  Island. 

11.  POLYPOGON  Desf.     Beard-grass. 

Stems  solitary  or  tufted,  decumbent  at  base.  Blades  flat.  Panicle 
contracted.  Spikelets  1-flowered,  rarely  exceeding  a  line  in  length, 
jointed  on  the  pedicel  below  the  bracts  so  that  these  fall  away  with 
the  flower  at  maturity.  Bracts  sub-equal,  keeled,  bifid  or  notched, 
with  a  terminal  straight  awn  at  or  below  the  apex,  1-nerved,  decid- 
uous. Bractlet  awned  or  not;  palea  smaller,  2-nerved.  Scales  2, 
falcate,  entire,  as  long  as  the  ovary.  Stamens  3;  anthers  small. 
Ovary  glabrous;  styles  short,  free;  stigmas  long,  feathery.  (Greek 
polus,  many,  pogon,  a  beard,  referring  to  the  numerous  awns;  these 
give  a  bristly  appearance  to  the  inflorescence. ) 
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Annual;  panicle  dense,  not  distinctly  lobed  or  interrupted,  except  b«low;  awos 
2  to  3^  lines  long 1.  P.  MonapeUengii. 

Perennial;  panicle  much  interrupted  or  distinctly  lobed;  awns  about  1  line 
long 2.  P.  littoralis. 

1.  P.  Monspeliensis  (L.)  Desf.  Tawny  Beard-qrass.  Annual; 
rootstock  tufted;  stems  a  few  inches  to  2  or  even  3  ft.  high,  leafy; 
panicle  dense,  not  distinctly  lobed  or  interrupted  except  sometimes 
oelow,  IJ  to  4  in.  long,  often  of  a  tawny  tinge;  spii^elets  very 
numerous,  nearly  hidden  under  the  slender  awns;  awns  2  to  Z^  lines 
long;  bracts  scabrid,  deeply  notched;  bractlet  truncate-dentate. 

Native  of  Europe.  Aoundant  throughout  the  State,  especially  in 
moist  places:  Martinez,  Berkeley,  Oakland,  San  Francisco  and  Point 
Reyes.     Apr. -Aug.,  or  in  wet  places  even  to  Oct. 

2.  P.  littoraiis  Smith.  Water  Beard-grass.  Perennial;  root- 
stock  solitary;  stems  weak,  ascending,  geniculate  at  the  lower  nodes, 
1  to  2  ft.  high;  panicle  much  interrupted  or  distinctly  lobed,  2  to  5 
or  rarely  6  in.  long,  somewhat  shining,  often  purplish;  branches  in 
dense  whorls,  very  irregular;  spikelets  not  concealed  by  the  awns; 
awns  about  1  line  long;  oractlet  awned. 

Introduced  and  common  in  moist  localities  along  the  coast:  San 
Francisco,  Berkeley,  etc.  Apr.-Aug.  Closely  resembling  Agrostis 
verticillata,  but  at  once  distinguished  by  the  presence  of  awns. 

12.  AGROSTIS  L.     Bent-grass. 

Leaf-blades  flat.  Panicle-branches  whorled,  often  in  clusters  of 
several,  filiform.  Spikelets  very  numerous,  small,  IJ  to  2  lines 
long,  strictly  1-flowered.  Bracts  narrow,  keeled,  acute  or  acuminate, 
awnless  or  almost  awn-pointed,  persistent;  lower  somewhat  longer 
than  the  upper.  Kachilla  not  distinctly  prolonged  beyond  the  inser- 
tion of  the  flower,  jointed  below  the  bractlet;  callus  very  short,  naked, 
or  with  a  few  short  hairs.  Bractlet  mostly  shorter  than  the  bracts, 
very  thin,  broad,  3  to  5-nerved,  obtuse  or  truncate  and  toothed, 
awnless  or  with  a  slender,  straight,  twisted  awn  on  the  back  usually 
much  below  the  apex.  Palea  rarely  more  than  J  the  length  of  the 
bractlet,  often  very  minute  or  obsolete.  Scales  2,  entire,  minute. 
Stamens  mostly  3.  Styles  very  short,  free;  stigmas  feathery. 
(Agrostis,  the  Greek  name  for  a  grass  which  mules  fed  on,  perhaps 
derived  from  agros,  a  field,  having  reference  to  the  habitat  of  some 
species. ) 

Palea  conspicuous,  }iio%  the  length  of  its  bractlet. 
Rootstock  stoloniierous;  i>anicle  open,  6  to  6  inches  long;  palea  3^  to  34  shorter 

than  its  bractlet 1.  ^.  aCba 

var.  stolonifera. 
Rootstock  not  stoloniferous;  panicle  interrupted  but  dense,  l>^to  4  in.  long; 

palea  about  equaling  its  bractlet 2.  A.  verHciUata. 

Palea  obsolete,  or,  if  present,  minute. 
Rootstock  tufted,  not  at  all  stoloniferous;  panicle  dense  and  rigidly  erect; 
spikelets  1  line  long. 
Panicle  narrowly  oblong,  dense,  2  to  4  in.  long,  5  to  9  lines  wide;  bractlet 

awned;  awn  about  1  line  long 3.  ^.  denaiflora. 

Panicle  linear,  4  to  6  in.  long,  8  to  4  lines  wide;  bractlet  awnless 

4.  A.  asper^olia. 
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Rootstock  slender  and  creeping;  panicle  narrow,  not  denw  and  not  rigid; 
spikelets  IH  lines  long. 
Panicle  2>^  to  5  in.  long;  bractlet  awnless ,  ,5.  A,  Diegoenns. 

1.  A^rostis  alba  L.  var.  stolonifera  Auct.  Crbeping  Bent. 
Perennial,  stoloniferous  and  sometimefi  forming  a  dense  turf;  stems 
decumbent  at  base,  and  rooting  at  the  lower  nodes  then  erect,  1  to  3 
ft.  high;  sheaths  scabrid  or  almost  smooth;  ligule  1^  lines  long, 
obtuse;  blades  3  to  6  in.  long,  1^  lines  wide,  acute,  antrorsely 
scabrous;  panicle  open,  6  to  8  in.  long,  narrow;  branches  sub-erect 
in  ^  whorls,  the  longest  about  2  in.  long,  branched  and  spikelet- 
bearing  to  near  the  base;  rachis  and  p^icels  scabrous,  the  latter 
distinctly  clavate;  spikelets  about  1  line  long;  bracts  sub-equal, 
narrow,  acute,  scabrous  on  the  solitary  nerve,  widely  gaping  when 
dry;  callus  with  a  tuft  of  minute  hairs  on  each  side;  bractlet  awnless, 
narrow-lanceolate,  J  to  1  line  long,  minutely  3- toothed;  nerves  very 
indistinct;  palea  distinct,  about  ^  line  long;  stamens  3;  anthers  j 
line  long. — (A.  stolonifera  L.  ?) 

Native  of  Europe,  introduced  as  a  pasture  grass  and  naturalized  in 
several  localities,  preferring  moist  situations;  flats  along  the  Russian 
River  near  Guerneville,  1896.     July. 

2.  A.  verticillata  Vill.  Whorled  Bent-grass.  Perennial; 
rootstock  not  stoloniferous;  stems  decumbent,  1  to  2  ft.  high,  rooting 
from  the  lower  nodes;  sheaths  inflated,  smooth;  ligule  1  to  2  lines 
long,  obtuse,  scabrid;  blades  2  to  4  in.  long,  1  to  3  lines  wide,  scabrid 
above;  panicle  loosely  contracted,  1 J  to  4  in.  long,  4  to  6  lines  wide; 
branches  sub-erect,  whorled,  the  longest  about  1  line  long  and  naked 
at  the  base,  the  rest  spikelet-bearing  from  the  base  up;  spikelets  1  line 
long,  obtuse;  bracts  subequal,  obtuse,  1-nerved,  scabrid;  callus  appar- 
ently naked;  bractlet  J  line  long,  5-nerved  and  prominent^  5- 
toothed,  glabrous;  palea  conspicuous,  almost  equaling  the  bractlet, 
2-nerved;  stamens  3. 

Native  of  S.  Europe.  Common  in  wet  places  beside  springs  and 
streams:  San  Francisco,  1866,  Bolander;  Stege,  Berkeley,  and 
Agnews  to  the.  Upper  San  Joaquin  Valley  and  Southern  California; 
perhaps  introduced.  May-Oct.  Resembles  Polypogon  littoralis,  but 
at  once  distinguished  by  the  absence  of  awns. 

3.  A.  densiflora  Vasey.  Sea  Bent.  Apparently  annual;  stems 
erect  or  ascending  from  a  decumbent  base,  3  to  12  in.  high,  stout, 
leafy;  sheaths  loose  and  inflated,  smooth  or  scabrid;  ligule  1  to  2  lines 
long,  truncate;  blades  2  to  4  in.  long,  2  to  3 J  lines  wide,  obtuse, 
scabrous;  panicle  narrowly  oblong,  dense,  lobed,  2  to  4  in.  long, 
6  to  9  lines  wide,  rarely  interrupted  at  the  base;  branches  crowded, 
erect,  whorled  or  the  lowest  in  J  whorls,  all  but  the  longest  densely 
crowded  with  spikelets  from  the  base  up;  longest  J  to  lin.  long; 
spikelets  IJ  to  IJ  lines  long;  bracts  sub-equal,  narrow,  acuminately- 
pointed,  1-nerved,  scabrous  especially  on  the  nerve;  callus  with  a 
tuft  of  minute  hairs  at  the  base  of  each  margin  of  the  bractlet; 
bractlet  1  line  long,  glabrous,  minutely  toothed  at  the  apex,  5-nerved 
below,  midnerve  excurrent  from  a  little  below  the  apex  as  a  scabrid 
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awn  about  1  line  long;   palea  obsolete  or  minute;,  stamens  3. — (A. 

mucronata  Thurb.  in   Bot.  Cal.;  A.  densiflora  var.  arenaria  Vas.) 

Along  the  coast-  from   Santa  Cruz  to   Fort   Bragg;    moist  sandy 

places  on  the  cliffs,  mouth  of  Bear  Valley,  Marin  Co.     July-Aug. 

4.  A.  asperifoiia  Trin.  Northern  Red-top.  Annual;  stems 
stiffly  erect,  tufted,  stout,  leafy,  1  to  2  ft.  high;  sheaths  minutely 
scabrid,  margins  scabrous;  ligule  1  to  2  lines  long,  truncate  or 
obtuse,  more  or  less  decurrent;  blades  3  to  6  in.  long,  IJ  to  2J  lines 
wide,  acuminate  or  acute,  scabtous;  panicle  shortly  exserted,  linear, 
interrupted  below,  lobed  and  dense  above,  4  to  6  in.  long,  3  to  4  lines 
wide;  branches  crowded,  erect,  densely  whorled  and  some  at  each 
node  densely  spikelet-bearing  from  the  base,  the  longest  J  to  IJ  in. 
long  and  naked  below;  spikelets  1}  to  IJ  lines  long;  bracts  sub-equal, 
narrow,  acuminately  l-nerved,  scabrous  only  on  the  nerve;  callus 
with  a  tuft  of  minute  hairs  at  the  base  of  each  margin  of  the  bract- 
let,  or  apparently  naked;  bractlet  }  line  long,  glabrous,  minutely 
toothed  at  the  apex,  faintly  nerved,  awnless;  palea  obsolete  or 
minute;  stamens  3. — (A.  exarata  Thurb.  in  Bot.  Cal.,  in  part.) 

Apparently  near  to  A.  densiflora,  but  at  once  distinguished  from 
it  by  the  taller  stem,  longer  and  narrower  leaves  and  panicle,  and  the 
absence  of  awns.  Common  in  the  San  Francisco  Bay  Eegion  in  salt- 
marshes  and  other  wet  places:  N.  Berkeley;  Lake  Pilarcitos;  Baden; 
San  Francisco;  Martinez.     June. 

5.  A.  Diegoensis  Vasey.  San  Diego  Bent-grass.  Bootstock 
perennial,  slender,  stoloniferous;  stems  slender,  erect,  2  to  2}  ft. 
high;  sheaths  minutely  scabrid;  ligule  3  to  4  lines  long,  sparingly 
serrate,  decurrent;  blades  2 J  to  7  in.  long,  1  line  wide,  antrorsely 
scabrous  especially  on  the  margins;  panicle  narrow,  lax,  well 
exserted,  2 J  to  6  in.  long;  brancnes  erect,  the  longest  IJ  to  3  in. 
long,  all  but  the  longest  spikelet-bearing  to  near  the  base;  spikelets 
1 J  lines  long;  bracts  acute,  sub-equal,  scabrid;  callus  with  a  prominent 
tuft  of  hairs  about  J  lines  long,  at  the  base  of  e«ch  margin  of  the 
bractlet;  bractlet  awnless,  1}  to  IJ  lines  long,  scabrid  especially  on 
the  margins  above,  emarginate  or  shortly  2-fid,  and  4-toothed, 
prominently  6-nerved,  the  mid-nerve  not  reaching  the  apex;  palea 
minute  or  obsolete;  stamens  3;  anthers  1  line  long,  purplisn. 

Abundant  in  the  shade  of  bushes  on  dry  hillsides  of  the  Coast 
Ranges  from  San  .  Diego  to  Sonoma  Co. :  Berkeley  hills;  Hood's 
Peak;  Olema;  Point  Reyes.  June-Aug.  One  of  our  most  abundant 
native  grasses. 

13.  GASTRIDIUM.  Beauv. 

Erect  annual.  Leaf-blades  flat.  Panicle  spike-like,  contracted, 
cylindric-fusiform,  shining.  Spikelets  small,  1-flowered.  Bracts 
much  exceeding  the  bractlet,  the  lower  much  the  longer,  shining, 
gibbous  at  the  base,  keeled  above,  acute  or  awn-pointed.  Rachilla 
prolonged  beyond  the  insertion  of  the  flower.  Bractlet  and  palea 
equal,  alike,  minute,  hyaline,  shortly  stipitate  and  with  a  tuft  of 
very  minute   hairs  at  the  base;   bractlet  truncate,  toothed,  with  or 
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without  a  slender,  twisted,  dorsal  awn  which  equals  or  exceeds  the 
bracts;  palea  narrow.  Scales  2,  oblong,  entire,  as  long  as  the  ovary. 
Stamens  8.  Stigmas  sub-sessile.  (Greek  gastrideon,  a  ventricle, 
having  reference  to  the  ventricose  bases  of  the  bracts.) 

1.  G.  lendigerum  (L.)  Gaudin.  Nit-grass.  Stems  tufted,  erect 
from  a  geniculate  base,  6  to  24  in.  high,  branching  at  the  lower  nodes; 
sheaths  slightly  rough;  ligule  about  2  lines  long,  lacerate-fringed; 
blades  2  to  5  in.  long,  about  2  lines  wide,  long-pointed,  scabrous  on 
Wth  sides,  pale  green;  panicle  3  to  6  in.  long,  about  ^  in.  wide,  in 
large  specimens  somewhat  lobed,  venr'  pale  green,  shining  witli  a 
satiny  luster;  pedicels  clavate;  spikelets  about  2  lines  long,  very 
acute;  bracts  somewhat  scabrous  above;  bractlet  hairy,  white, 
shining,  4-toothed;  awn  from  just  below  the  apex,  very  slender. — 
(G.  australe  Beauv.) 

Native  of  the  Mediterranean  Kegion,  also  found  in  Chile;  intro- 
duced in  California,  and  common  near  the  coast:  'Petsi]um&^JBnw(€8 
Hills;   Berkeley,  and  northward  and  southward.     June-Oct. 

14.  CALAMAGROSTIS  Adans.     Beed  Bent-orass. 

Stems  tall,  often  reed-like.  Panicle-branches  whorled.  Spikelets 
l-flowered;  rachilla  jointed  above  the  bracts,  shortly  prolonged  beyond 
the  insertion  of  the  flower  and  bearing  a  tuft  of  long,  white,  silky 
hairs,  which  in  all  of  ours  are  much  shorter  than  the  bractlet.  Bracts 
enclosing  the  bractlet,  sub-equal,  concave,  acuminate,  awnless;  upper 
8-nerved.  Bractlet  hyaline,  8  to  6-nerved,  truncate,  2-fid,  toothea,  in 
ours  awned  at  the  tip  or  on  the  back  with  a  twisted,  strongly  genicu- 
late, conspicuously  exserted  awn.  Palea  small,  2-nerved.  S^les  2, 
entire,  acute.  Stamens  3.  Ovary  glabrous;- styles  short,  distinct; 
stigmas  feathery.  (Greek  kalamos,  a  reed,  agrostis,  grass,  with 
reSrence  to  the  reed-like >  habit  of  some  species.) 

In  the  absence  of  an  adequate  series  of  specimens  the  following  key 
has  been  adapted  from  that  prepared  by  Kearney  in  his  Revision  of 
the  N.  American  species  of  the  genus,  in  Bull.  11,  of  the  U.  S.  Dep. 
of  Agriculture,  Division  of  Agrostology.) 

Awn  greatly  exceeding  the  bracts. 
Wrongly  csespitose,  rather  hard  in  texture;   leaf-blades  strongly  involute; 

panicle  dense,  branches  appressed 1.  C  purpurascena. 

Awn  shorter  than,  or  not  much  exceeding  the  bracts. 
Spikelets  strongly  compressed;  bracts  sharply  keeled;  plant  tall;  leaf-blades 
not  filiform. 

Panicle  wide,  not  spikelike,  usually  loose;  leaves  often  flat 

2.  C.  Aleutica. 
Panicle  narrower  and  dense,  spike-like;  leaves  all  strongly  involute. 

Panicle  strict,  spikelets  about  8  lines  long 8.  C.  angusta. 

Panicle  usually  somewhat  flexuous;  spikelets  2  to  2^  lines  long;  awn 

arising  from  near  the  base  of  the  bractlet 4.  C  aub-flexuom. 

Spikelets  not  strongly  compressed;  bracts  not  strongly  keeled;  plant  caespitose; 
stems  usually  somewhat  rigid;  leaf-blades  usually  filiform. 
Lower  leaves  in  a  dense  tuft,  short,  rather  rigid,  strongly  involute;  spikelets 

about  8H  lines  long 5.  C  fasciculata. 

Lower  leaves  rarely  forming  a  dense  tuft,  usually  elongated,  not  rigid; 
panicle  narrow,  spiciiorm,  usually  red-purple  .  .  6.  C.  rvJbeacens. 

1.  C.  purpurascens  K.  Br.    Purple  Reed-grass.      Rootstock 
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perennial,  strongly  tufted;  stems  erect,  1  to  2  ft.  high,  rather  hard  in 
texture;  ligule  about  1  line  long,  lacerate;  blades  strongly  involute 
and  scabrous;  panicle  very  dense,  spikelike,  often  slightly  interrupted 
below,  3  to  4  in.  long,  varying  from  pale  to  dark  purple;  branches 
usually  in  fives  below,  appressed,  the  longest  not  more  than  an  inch 
lon^;  spikelets  3  to  3}  lines  long;  bracts  sub-equal,  very  acute;  upper 
distinctly  3-nerved;  callus  hairs  unequal,  the  longest,  at  the  sides, 
about  J  the  length  of  the  bractlet;  awn  arising  from  very  near  the 
base  of  the  bractlet,  ezserted  more  than  }  the  length  of  the  bracts. — 
(C.  sylvatica,  Thurb.  in  Bot.  Cal.,  not  of  DeCandolle.  Description 
adapted  from  that  of  Thurber,  in  the  absence  of  specimens.  Beported 
as  having  been  collected  by  Bolander  in  the  "redwoods,"  but  the 
actual  locality  is  not  stated;  perhaps  not  within  our  limits,  but  to  be 
looked  for.) 

2.  C.  Aleutica  Bong.  Aleutian  Keed-orass.  Stems  stout, 
erect,  2  to  5  ft.  high;  sheaths  minutely  scaberulous;  blades  6  to  12  in., 
lon^,  8  to  5  lines  wide,  scabrid  on  both  surfaces,  margins  scabrous* 
panicle  6  to  10  in.  long,  J  to  1}  in.  broad,  loosely  contracted  and 
somewhat  interrupted,  somewhat  drooping  above;  branches  erect, 
some  at  each  node  spikelet-bearing  from  the  base;  spikelets  acute; 
lower  bract  1}  to  di  lines  long,  glabrous  except  the  scabrid  keel^- 
ui)per  rather  shorter,  Dractlet  2}  to  3  lines  long;  awn  from  near  the 
middle  of  the  bractlet  and  barely  equaling  it,  usually  strongly 
geniculate;  anthers  1  to  1^  lines  long. 

Along  the  seashore  in  rocky  or  marshy  places,  from  Point  Beye» 
northward.    June-July.     A  tall,  coarse  species,  forming  large  tufts^ 

3.  C.  aneusta  Kearney.  Narrow  Beed-orass.  Perennial; 
stems  few,  slender,  2^  to  8|  ft.  high;  ligule  about  2  lines  long,  apex 
broad,  truncate  or  rounded;  blades  not  filiform,  all  strongly  involute, 
at  least  above;  panicle  spikelike,  narrow  and  dense,  strict,  4}  to  7  in. 
long,  sometimes  interrupted  below;  branches  short,  appressed,  the 
lower  in  threes;  spikelets  densely  crowded,  about  3  lines  long,  strongly 
compressed;  bracts  subequal,  rather  sharply  keeled;  awn  from  near 
the  base  of  the  bractlet,  and  shorter  than,  or  not  much  exceeding,  the 
bracts,  IJ  lines  long,  stout;  anthers  IJ  lines  long. 

The  type,  which  appears  to  be  the  only  specimen  so  far  known, 
is  from  Santa  Cruz,  Anderson.  Description  adapted  from  that  of 
Kearney  in  the  absence  of  specimens. 

4.  C.  sub-flexuosa  Kearney.  Flexuous  Reed-grass.  Stems 
tufted,  slender,  erect,  2  to  3  ft.  high;  sheaths  minutely  scabrid;  ligule 
1  to  2  lines  long,  apex  slightly  truncate;  blades  strongly  involute,  but 
not  filiform,  panicle  4  to  6  in.  long,  oblong  lanceolate,  narrow  and 
dense,  almost  spiciform,  often  interrupted  or  lobed  below,  usually 
somewhat  flexuous,  brownish-purple;  branches  erect,  in  fours  or  sixea 
below,  the  longest  about  2  in.;  spikelets  crowded,  2  to  2 J  lines  long, 
strongly  compressed;  bracts  subequal,  about  2 J  lines  long,  sharply 
keeled,  glabrous  except  the  scabrid  keel;  bractlet  and  palea  minutely 
5-toothed;  awn  from  a  little  above  the  base  of  the  bractlet,  about 
equaling  the  bracts,  stout;  anthers  1  line  long. 
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The  type  is  Bolander's  no.  2274  from  the  Oakland  Hills  and  the 
species  does  not  appear  to  have  been  re-collected.  It  resembles  G. 
Aleutica,  but  is  said  to  be  at  once  distinguishable  by  the  short  and 
narrow  involute  leaves  and  by  the  position  of  the  awn. 

5.  C.  fasciculata  Kearney.  A  perennial ''bunch-grass;"  densely 
tufted  from  a  scaly,  stoloniferous  rootstock;  stems  2  to  2^  ft.  high, 
stout,  erect  from  a  decumbent  base,  very  leafy  and  densely  clothed 
with  the  old,  dry  sheaths*  the  lowest  sheaths  bearded  at  the  junction 
with  the  blade;  Ugule  1^  lines  long,  serrate;  blade  about  1  line  wide, 
flat  or  becoming  involute,  minutely  scabrid,  uppermost  cauline  f  to 
H  in.  long,  lowest  cauline  6  to  6  in.,  those  of  the  sterile  shoots  6  to  10 
in.  long;  panicle  shortly  exserted,  narrowly  lanceolate  or  almost 
linear,  2  to  4  in.  long,  3  to  4  lines  wide,  interrupted  below,  dense  and 
lobed  above;  branches  short,  appressed,  densely -flowered  to  the  base; 
longest  ^  to  }  in.  long;  spikelets  f  line  long;  bracts  subequal,  acute, 
scabrous;  the  upper  the  loneer,  about  2^  lines  long;  prolongation  ot 
the  rachilla  minute,  naked;  bractlet  exceeding  the  bracts,  3  lines  long, 
prominently  nerved;  awn  arising  about  f  from  the  base,  1}  lines  long, 
shortly  exceeding  the  bractlet;  palea  about  2  lines  long. 

Marin  Co.  northward:  plentiiul  along  the  trail  from  Mill  Valley 
Cascades  to  the  reservoir,  above  the  redwoods.    Aug. -Sept. 

6.  C.  rubescens  Buckl.,  which  is  described  by  Kearney  as  differ- 
ing from  C.  fasciculata  in  its  usually  elongated,  not  rigid,  leaves 
which  rarely  form  a  dense  tuft,  and  further  by  its  narrow,  spieiform, 
usually  red-purple  panicle,  is  recorded  by  him  as  having  been 
collected  on  Mt.  Tamalpais  by  Blankinship. 

15.  AMMOPHILA  Host. 

Tall  perennial,  with  long,  rigid  leaves.  Panicle  large,  contracted. 
Spikelets  large,  1-flowered,  much  compressed  laterally.  Bracts  per- 
sistent, scarcely  exceeding  the  bractlets,  sub-equal,  rigid,  thick,  com- 
pressed-keeled, lanceolate,  sub-acute,  awnless;  lower  1,  upper  8-nerved. 
Rachilla  terminating  in  a  point  beyond  the  insertion  of  the  bractlet. 
Bractlet  and  palea  similar  in  texture  and  about  as  long  as  the  bracts; 
bractlet  6-nerved,  minutely  awned,  with  an  oblique  callus  and  a  short 
tuft  of  silky  hairs  at  base;  awn  minute,  sub-terminal;  palea  2-keeled, 
sulcate  between  the  keels,  2-toothed.  Scales  very  acuminate. 
Stamens  8.  Ovary  glabrous;  styles  short,  distinct.  (Greek  ammos, 
sand,  and  philia,  affection,  from  its  preference  for  sand-dunes.) 

1.  A.  arenaria  (L.)  Link.  Beach-orass.  Rootstock  widely 
creeping;  stems  2  to  4  ft.  high;  sheaths  long;  ligule  very  long,  2-fid, 
torn;  blades  convolute  and  polished  without,  scabrid  and  glaucous 
within;  panicle  spike-like,  sub-cylindric-fusiform,  3  to  6  in.  long, 
straight,  broadest  and  sometimes  lobed  at  the  base,  white  or  yellowish; 
pedicels  scabrous;  spikelets  erect,  6  to  6  lines  long;  bracts  J  to  J  in. 
long;  keel  scabrid;  hairs  and*  prolongation  of  the  rachilla  less  than  i 
as  long  as  the  spikelet;  anthers  J  in.  long,  linear,  yellow. — (A. 
arundinacea  Host.) 
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Introduced  from  Europe  into  California  about  1876,  by  Mr.  liOuis 
McLane,  at  the  instigation  of  Prof.  Geo.  Davidson,  for  binding  the 
drifting  coast-sands  of  Golden  Gate  Park.  Now  thoroughly  estab- 
lished at  Golden  Gtite  Park,  Point  Lobos  and  South  Beach,  as  well 
as  at  Point  Beyes  and  Point  Arena.     July. 

Tribe   5.     Aveneae.     Oats   Tribe. 

Inflorescence  in  lax,  rarely  contracted  panicles,  or  in  Danthonia 
sometimes  reduced  to  a  raceme  of  1  to  10  terminal  spikelets.  Spike- 
lets  all  alike,  usually  with  2  or  more  perfect  flowers  (1  perfect  and  1 
staminate  in  Holcus  and  Arrhenatherum;  rarely  1-flowered  by  abor- 
tion in  Deschampsia  and  Trisetum),  the  imperfect  flowers  when 
present,  uppermost  (except  in  Arrhenatherum).  Bracts  large  in 
proportion  to  the  whole  spikelet,  usually  exceeding  the  uppermost 
bractlet.  Eachilla,  except  in  Holcus,  jointed  above  the  bracts  so  that 
these  persist  after  the  flower  has  fallen,  prolonged  beyond  the  insertion 
of  the  uppermost  flower  except  in  Aira.  Bractlet  usually  awned  on 
the  back,  rarely  from  between  the  teeth  of  the  2-fid  apex;  awn  usually 
geniculate  or  twisted. 

A.  Bracts  readily  deciduous  with  tlie  flower. 

Spikelet  strictly  2-flowered;  lower  flower  perfect,  its  bractlet  awnless;  upper 

flower  staminate  (or  rarely  perfect),  its  bractlet  with  a  short  awn 

16.  Holcus. 

B.  Bracts  persistent  after  the  flower  has  fallen. 

Rachilla  not  prolonged  beyond  the  Insertion  of  the  upper  flower;  spikelets 
strictly  2-flowered. 
Bractlets  hyaline,  2-toothed,  dorsal ly  awned;  flowers  closely  superposed. .  . 

17.  AIRA.. 

Rachilla  prolonged  beyond  the  insertion  of  the  upper  flower;  spikelets  (in  ours) 
2  (rarely  by  abortion  only  1  in  Deschampsia  and  Trisetum)  to  many-flowered. 
Awn  of  the  bractlet  arising  from  below  the  teeth  of  the  apex,  not  from 
between  them. 
Lower  flower  always  perfect;   the  uppermost  sometimes  staminate  or 
reduced  to  its  bractlet. 
Spikelets  less  than  6  lines  long  (excluding  the  awn);  achene  free  from 
the  bractlet  and  palea,  unfurrowed. 
Bractlet  finely  erose-dentate,   or   2-lobed,   or    truncate    and   entire: 

spikelets  strictly  2-flowered 18.  Descha.iipsia. 

Bractlet    cleft    or   2-toothed,   with    the    teeth    sometimes    produced 
into  awns;  lowest  flower  awned;  spikelets  2  to  6-flowered,  often 

shining 19.  Trisktum. 

Spikelets  more  than  5  lines  long  (excluding  the  awn);  achene  usually 

adnate  to  its  bractlet  and  palea,  furrow^  ...  20.  Ayena. 

Lower  flower  staminate,  strongly  awned  from  near  the  base;  the  upper 

perfect,  awnless  or  short-awned  at  the  apex  .  .  .  21 .  Abbhenatherum. 

Awn  of  the  bractlet  arising  from  between  its  lobes  or  teeth;  the  teeth  in 

many  cases  prolonged  into  straight  awns   .  .  .22.  Danthonia. 

16.  HOLCUS  L.     Vklvet-grass. 

Leaf-blades  flat.     Spikelets  much  laterally  compressed,  2-floweied; ' 
pedicels  jointed  below  the  bracts,  so  that  these  are  readily  deciduous 
with  the  flower.    Bracts  2,  boat-shaped,  keeled;  lower  1-nerved;  upper 
larger,  3-nerved,  notched,  acute  or  sometimes  shortly  awned.  ,  Racnilla 
shortly   prolonged   beyond   the  insertion   of   the   uppermost  flower- 
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enclosing  bractlet,  sometimes  terminated  by  a  minute  rudimentary 
bractlet.  Lower  flower  perfect;  upper  staminate.  Bractlets  shorter 
than  the  bracts,  8-nervea;  that  of  the  lower  flower  awnless,  of  the 
upper  with  a  short,  dorsal,  somewhat  twisted  awn.  Palea  2-nerved, 
truncate,  3-toothed.  Scales  oblique,  acuminate.  Stamens  8.  Ovary 
glabrous;  stigmas  sessile.  ^Holkos,  a  classic  Greek  name  for  some 
grass,  perhaps  derived  from  nolkos,  attractive.) 

1.  H.  lanatus  L.  Mbsquit-qrass.  Perennial;  rootstock  creep- 
ing, fibrous;  stems  tufted,  ascending,  1  to  2  ft.  high,  slender,  leafy; 
sheaths  densely  soft-pubescent,  the  uppermost  inflated;  ligule  short; 
blades  soft;  panicle  pyramidal  2  to  5  m.  long,  pale  green  or  pinkish; 
branches  2  to  3-nate;  spikelets  about  2  lines  long,  elliptic-oblong,  the 
awn  erect  before  an  thesis  then  incurved  and  scarcely  or  not  at  all 
protruded;  bracts  acute,  ciliate  on  the  keels,  nen^es  prominent;  anthers 
rich  purplish-brown. 

A  conspicuous,  softly- woolly,  pale-colored  grass  of  moist  bottom 
lands.  Naturalized  from  Europe.  San .  Francisco,  Bolander;  Cobb 
Mt.,  Leithold;  Olema;  Point  Reyes;  Guerneville.  The  closely  related 
species  H.  mollis  should  be  looked  for.  It  resembles  H.  lanatus,  of 
which  it  is  considered  by  some  only  a  variety,  but  differs  in  its  more 
slender  habit,  in  being  almost  glabrous  except  at  the  nodes  which  are 
conspicuously  downy;  the  bracts  are  more  scabrid  and  very  acuminate 
and  the  awn  of  the  upper  bractlet  is  considerably  protruded  beyond 
them. 

17.  AIR  A  L.     Hair-grass. 

Slender,  dwarf  annuals.  Leaf-blades  setaceous.  Panicle-branches 
capillary,  sub-erect.  Spikelets  less  than  2  lines  long,  in  ours  strictly 
2-flowered;  bracts  thinly  scarious;  rachllla  not  prolonged  beyond  the 
insertion  of  the  upper  bractlet.  Bractlets  thin,  scarious,  not  project- 
ing beyond  the  brattts;  awn  dorsal,  short,  hair-like.  Near  to  Avena 
in  technical  characters,  but  spikelets  much  smaller.  (Greek  aira,  the 
name  of  a  weed  in  wheat-fields,  probably  Lolium  temulentum; 
derived  from  Greek  airein,  to  hurt,  on  account  of  its  poisonous 
qualities,  Syme.) 

Panicle-branches  much  divided  and  bearing  tufts  of  spilcelets  at  tbe  ends; 

bractlet  of  each  flower  awned.  .  .  1.  ^.  caryophyUea. 

Panicle  more  open;  spikelets  iess  numerous  and  not  tufted,  smaller;  bractlet  of 

the  lower  flower  awnless,  of  the  upper  awned 2.  A.  capiUaris. 

1.  A.  caryophyilea  L.  Silvery  Hair-orass.  Slender,  grace- 
ful, tufted  grass,  8  to  10  in.  high;  sheaths  scabrid,  often  pinkish  at 
the  base;  blades  short,  fine,  ephemeral;  panicle  loose;  branches  long, 
much  divided,  and  bearing  usually  dense  tufts  of  spikelets  at  the  ends; 
pedicels  short,  scabrid;  spikelets  1^  lines  long;  bracts  widely  gaping 
at  the  apex,  shining  above,  thinly  scarious,  the  flowers  plainly  discern- 
ible through  them;  bractlet  brownish,  long-acuminate,  2-fla;  that  of 
each  flower  awned;  awns  protruding  J  line  or  more. 

Naturalized  from  Europe,  now  common  on  old  cattle  ranges  in  the 
Bay  Region:  Lake  Pilarcitos,  Mt.  Tamalpais,  Olema,  Point  Reyes 
ana  in  Mendocino  Co.     May- Aug. 
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2.  A.  capi Maris  Host.  Fine  Hair-grass.  Besembling  A.  caryo- 
phyllea  but  the  panicle  much  more  open;  spikelets  less  numerous  and 
not  tufted,  only  1  line  long;  pedicels  longer  and  sometimes  glabrous; 
bractlet  of  the  lower  flower  awnless,  of  the  upper  awned;  awns 
hygroscopic. 

Naturalized  from  southern  Europe:  Tocaloma,  1893,  Michener  and 
Bwletti;  Humboldt  Co.,  Davy  and  probably  occurring  elsewhere  but 
perhaps  confused  with  the  preceding.     May. 

18.   DESCHAMPSIA  Beauv. 

Panicle  mostly  open  (rarely  contracted),  branches  slender.  Spike- 
lets  small,  2-flowered ;  flowers  both  perfect,  somewhat  distant,  lower 
sub-sessile,  upper  pedicellate;  rachilla  jointed,  hairy,  prolonged  beyond 
the  insertion  of  the  upper  flower-enclosing  bractlet  as  a  hairy  bristle 
which  is  sometimes  terminated  by  an  empty  bractlet.  Bracts  equal- 
ing or  exceeding  the  uppermost  flower-enclosing  bractlet,  thin  mem- 
branaceous, 1  to  3-nervea,  keeled,  acute;  margins  and  apex  thinly  sca- 
rious.  Bractlet  membranaceous  or  nearly  hyaline,  2-toothed  or  cleft, 
or  truncate  and  denticulate,  with  a  fine  dorsal  awn  below  the  middle; 
palea  narrow,  prominently  2-nerved,  often  2-topthed.  Stamens  8. 
(Dr.  Deschamps,  a  French  physician  and  naturalist  of  St.  Omer,  natu- 
ralist to  the  La  Perouse  relief  expedition.  Grasses  with  the  shining 
spikelets  of  Trisetum  and  Aira,  usually  smaller  than  in  the  former, 
larger  than  in  the  latter  with  which  genus  they  were  formerly  united; 
stems  usually  stouter  than  in  Aira.) 

Stems  stout,  from  a  tufted-  rootstock;  bracts  barely  equaling,  and  mostly 
shorter  than  the  whole  spikelet;  the  lower  l-nerved;  panicle  contractea, 
erect  or  somewhat  drooping,  dense  and  somewhat  spikelike:   branchw 

short,  stoutlsh;  awn  stout,  straight 1.  D.  hokiformis. 

Stems  slender,  weak;  bracts  exceeding  the  uppermost  bractlet. 
Perennial. 
Panicle-branches   several  at  a  node,   very  unequal  in  length,  mostly 
appressed,  bearing  many  spikelets;  spikelets  1^  to  2  lines  long;  bractlet 
obscurely  nerved  or  nerveless;  achene  grooved. .  .  2.  D.  elongata. 
Panicle  racemose,  1  to  2  in.  long;  branches  appressed,  with  few  spikelets. 

Diminutive  plant,  8  to  4  in.  nigh 2.  D.  elongata 

var.  tenuU, 
Annual;  panicle-branches  mostly  in  3's  below,  in  pairs  or  solitary  above, 
distant,  mostly  spreading  and  bearing  few  (about  5)  spikelets  at  the  ends; 
spikelets  23^  to  45^  lines  long;  bractlet  5-nerved. .  .  .  3.  Z>.  calycina, 

1.  D.  holclformis  Presl.  California  Hair-grass.  Perennial; 
rootstock  forming  large,  dense  tufts;  stems  2  to  6  ft.  high,  stout,  aris- 
ing from  a  dense  tuft  of  involute  leaves;  ligule  1  to  2  lines  long;  pani- 
cle contracted,  dense,  erect  or  somewhat  drooping,  6  to  10  in.  fong; 
branches  many  at  a  node,  sub-erect,  the  longest  1 J  to  2 J  in.  long, 
branched  and  spikelet-bearing  almost  to  the  base;  spikelets  2^  to  S 
lines  long,  short-pediceled,  usually  purplish-tinted  below,  yellowish 
to  brown  above;  bracts  barely  equaling,  and  mostly  shorter  than  the 
whole  spikelet,  acute;  bractlet  membranaceous,  silky-hairy  at  base, 
rather  regularly  4-toothed;  awn  stout,  about  IJ  lines  long,  inserted 
near  the  base  of  the  bractlet,  usually  shortly  exserted;  anthers  1  line 
long,  purplish. — (Aira  holciformis  Steud.) 


GRASS  FAMILY.  51 

Wet  meadows  and  borders  of  streams:  moist  meadows  Mission 
Dolores,  San  j'rancisco,  and  Oakland  Hills,  Bolander  in  1862;  Presidioj 
Mark  West's  Creek;  Point  Reyes.     Apr. -July. 

2.  D.  elongata  (Hook.)  Munro.  Slender  Hair-grasb.  Peren- 
nial; stems  very  slender  and  weak,  8  to  24  in.  high  or  more,  from  a 
dense  tuft  of  bright  green,  fine,  smooth,  short,  very  narrow  leaves; 
ligule  acute,  2  lines  long;  panicle  very  long  and  narrow;  branches 
several  at  a  node,  distant,  mostly  appressed,  capillary,  scabrous, 
spikelet-bearing  above  the  middle;  pedicels  somewhat  clavate;  spike- 
lets  many,  1}  to  2  lines  long;  bracts  linear-subulate,  acuminate,  nearly 
equal,  3-nerved,  green,  exceeding  the  uppermost  bractlet;  bractlet  1 
line  long,  smooth  and  shining,  with  a  tuft  of  silky  hairs  at  base, 
irregularly  5-toothed  or  lacerate  at  apex;  the  lower  and  its  flower  on  a 
short  callus;  the  upper  upon  a  very  hairy  internode  |  as  long  as  the 
lower;  awn  arising  from  near  the  base  of  the  bractlet  and  twice  its 
length,  very  slender  and  long  exserted. — (Aira  elongata  Hook.) 

Moist  places  along  the  coast  northward  to  Oregon. 

Var.  ciliata  Vasey.  Stems  2  to  2f  ft.  high;  ligule  4  lines  long; 
blades  involute  and  softer;  panicle  often  12  in.  long;  awns  longer  than 
in  the  type.  — Lake  Pilarcitos;  Olema.     June- Aug. 

Var.  tenuis  Vasey.  Very  small  plant,  3  to  4  in.  high,  with  soft, 
hair-like,  bright-green  foliage;  ligule  long,  white;  panicle  racemose, 
1  to  2  in.  long;  branches  appressed,  with  few  spikelets. — Shady  places 
beside  an  intermittent  footnill  streamlet,  Evergreen,  Santa  Clara  Co. 
May. 

3.  D.  calycina  Presl.  Tickle-grass.  Annual;  stems  slender, 
from  a  few  inches  to  2  ft.  high,  simple,  often  growing  in  dense  masses, 
rarely  geniculate  and  sparingly  branched  below;  leaves  few,  short, 
narrow  and  ephemeral;  ligule  1  to  IJ  lines  long,  acuminate;  panicle 
simple,  very  loose  and  open  or  narrow,  about  J  the  length  of  the  stem; 
branches  mostly  in  3's  below,  in  pairs  or  solitary  above,  bearing  few 
(about  6)  spikelets  upon  the  upper  part,  naked  below;  spikelets  2 J  to 
4J  lines  long;  lower  flower  on  a  short  callus,  its  bractlet  overlapping 
that  of  the  upper  flower;  bractlet  about  1  line  long,  hairy  below, 
shining  above,  6-nerved;  apex  emarginate,  with  4  minutely  ciliate 
teeth;  awn  inserted  below  the  middle,  about  3  times  as  long  as  the 
bractlet,  light  brown,  twisted  below  and  bent  near  the  middle. — 
(Aira  danthonioides  of  Bot.  Calif.) 

Common  in  the  San  Francisco  Bay  region  and  elsewhere  in  the 
State,  on  poor,  clayey  soils:  Napa  Valley  near  St.. Helena;  Montezuma 
Hills,  Solano  Co.,  Jepson;  Kenwood;  Santa  Cruz.     Apr.-June. 

19.  TRISETUM  Pers.     Oat-grass. 

Leaf-blades  flat.  Panicle  usually  open,  narrow,  more  or  less  droop- 
ing above;  branches  in  whorls,  slender,  erect,  spreading  or  drooping. 
Spikelets  2  to  6-flowered.  Bracts  mostly  shorter  than  the  whole 
s  pikelet,  unequal,  keeled,  membranaceous;  margins  scarious;  lower 
bract  1  to  3,  upper  3-nerved;  rachilla  extending  beyond  the  insertion 
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of  the  uppermost  flower-enclosing  bractlet,  and  terminated  by  an 
empty  bractlet  or  a  slender  awn.  Flower-enclosing  bractleta  like  the 
bracts  in  texture,  keeled,  5-nerved,  acuminate,  ending  in  two  long, 
subulate  teeth,  with  a  long,  bent  and  twisted  awn  arising  ftbm 
between  them;  palea  2-nervea  and  2-toothed.  Ovary  hairy  or  smooth; 
stigmas  almost  sessile.  Achene  smooth,  not  furrowed.  (Latin  ttes, 
treis  or  tris,  three,  and  saeta,  a  bristle,  referring  to  the  awn^ike  points 
which  terminate  the  bractlet  in  many  species.) 

Panicle  lax;  branches  more  or  less  spreading  or  sub-erect. 
Splkelets  large,  6  to  12  lines  long,  2  to  3  lines  wide,  8  to  8-flowered,  resembling 

tboseofaBromus;  rachilla  nearly  Klsbrous,bractlets  hirsute 

1.  T.  barbatum, 

Splkelets  small,  3  to  6  lines  long,  about  1  line  wide,  2  to  3  (rarely  4>-flowered; 

rachilla  clotbed  with  long  Lairs,  bractlets  sub-glabrous;  lower  bnot  less 

tban  $^  as  long  as  tbe  upper;  panicle-branches  spikelet-besjing  on  tiie 

upper  half 2.  21  cemuMm, 

Panicle  contracted,  strict;    branches    short,   erect,  the  whorls  not  widely 

separated. 

Spikelets  small,  about  4  lines  long;  lower  bract  only  about  U^  shorter  than 

the  upper;  bractlets  imbricate,  minutely  puberulent;  panicle-branohei 

mostly  spikelet-bearing  to  the  base 8.  T.  coneideiis. 

1.  T.  barbatum  Steud.  Brome-likb  Oat-grass.  Annual;  stem 
usually  solitary,  2  to  3  ft.  high;  sheaths  hirsute  with  spreading  bairs 
arising  from  minute  tuberculations,  glabrescent  in  age;  blades  6  in. 
long,  2  to  3  lines  wide,  pilose-ciliate  when  young,  sub-glabrous  with 
age;  panicle  lax,  4  to  9  in.  long;  branches  slender,  sub-erect,  lower 
bearing  2  to  4,  upper  only  1  spikelet;  spikelets  6  to  12  lines  long,  2  to 

3  lines  wide,  5  to  8-flowered,  much  flattened,  resembling  ihose  of  a 
Bromus;  bracts  narrow,  acuminate,  scabrous  on  the  keel,  8-nenred, 
nearly  reaching  to  the  apex  of  the  nearest  bractlet;  intemodes  of  the 
rachilla  short,  nearly  smooth;  bractlet  5  to  6  lines  long,  hirsutie  all 
over;  teeth  subulate;  awn  stout,  twisted  below,  then  bent  outwards, 
6  to  8  lines  long. — (Bromus  barbatoides,  Beal.) 

Near  thickets  on  hillsides,  San  Francisco,  Bolander;  also  reported 
from  Oakland.     Mar.-June. 

2.  T.  cernuum  Trin.  Nodding  Oat-grass.  Perennial;  stems  2 
to  3  ft.  high,  slender,  in  tufts;  leaf-blades  6  to  9  in.  long,  8}  to  6  lines 
wide,  sub-glabrous  or  sparsely  pilose  on  the  nerves,  not  ciliate;  panicle 
6  to  10  in.  long,  very  open,  drooping  above;  branches  in  remote 
whorls,  drooping,  long,  capillary,  roughened,  bearing  2  to  8  or  rarely 

4  spikelets  above  the  middle;  spikelets  3  to  6  lines  long,  1  line  wide; 
bracts  ver}-  unequal,  the  lower  narrow,  subulate;  upper  more  than  J 
longer,  broad,  3-nerved,  obtuse  and  mucronate;  rachilla  clothed  with 
long,  silky  hairs,  internodes  1  to  IJ  lines  long,  the  lowest  shorter»than 
the  others,  the  terminal  bearing  an  empty  bractlet  or  a  long,  slender 
awn;  bractlet  2  to  3  lines  long,  glabrous  or  slightly  scabrous;  teeth 
long  and  subulate;  awn  slender,  about  twice  the  length  of  its  bractlet. 

Description  drawn  from  Mendocino  Co.  specimens;  reported  from 
San  Francisco.     Mar.-June. 

3.  T.  canescens  Buckl.  Silvery  Oat-grass.  Perennial;  stems 
1  to  4  ft.  high,  stout,  erect;  sheaths  varying  from  glabrous  to  pubes- 
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cent;  panicle  5  to  12  in.  long,  1}  to  2J  lines  wide,  pubescent,  strict, 
narrow,  more  or  less  densely-flowered,  often  purple-tinged;  branches 
erect,  somewhat  crowded,  all  but  the  longest  bearing  spikelets  to  the 
base,  longest  2}  in.  long;  spikelets  about  4  lines  long,  narrow,  2  to 
3-flowered;  lower  bract  narrow,  acute,  about  J  shorter  than  the  broad 
upper  one;  bractlets  not  spreading  nor  very  remote,  imbricate,  3  to  4 
lines  long,  narrow,  minutely  puberulent,  long  subulate-pointed;  awn 
stout,  alSut  twice  the  length  of  its  bractlet. 

Dry,  open  ground  or  open  woods  and  thickets;  Coast  Ranges  north- 
ward to  Oregon  and  in  the  Sierra  Nevada:  Berkeley  hills;  Mt. 
Tamalpais;  Olema.     Apr.-Sept. 

20.  AVENA  L.     Oats. 

Ours  annual.  Stems  sub-solitary.  Leaf-blades  flat.  Panicle  lax; 
the  branches  unequal,  and  bearing  few,  pendulous  spikelets  on 
slender,  geniculate,  abruptly  clavate  pedicels.  Spikelets  2  to  many 
(rarely  only  l)-flowered,  the  uppermost  flowers  staminate  or  abortive. 
Bracts  2,  persistent,  unequally  nerved.  Rachilla  jointed  above  the 
bracts  between  the  perfect  flowers.  Bractlet  rounded  on  the  back, 
the  apex  (in  ours)  shortly  2-fid,  the  back  bearing  a  stout  awn,  mostly 
geniculate  and  twisted  below;  ^  palea  narrow,  2-dentate  or  2-fid, 
2-keeled.  Scales  2-fid.  Stamens  3;  anthers  sub-basifixed.  Ovary 
and  achene  hairy,  at  least  at  the  top;  styles  short,  distant.  (Avena 
the  old  Latin  name  for  Oats.) 

Awn  short  or  often  obsolete,  not  geniculate;  bractlet  7-nerved,  glabrous  or  with 

a  few  long  haiis  at  the  base ..LA.  sativa. 

Awn  10  to  24  lines  long,  geniculate. 
Bractlet  acute  but    not  awn-polnted,  9-nerved,  the  2  marginal  nerves  fine, 

sometimes  pot  continued  to  the  apex 1.  ^.  fatua. 

Bractlet  acuminate,  awn-poihted,  7-neryed 3.  ^.  barbaia. 

1.  A.  fatua  L.  Wild  Oats.  Stems  stoutish,  2  to  3^  ft.  high; 
ligule  short,  lacerate;  blades  long  and  broad,  scabrid;  panicle  6  to  14 
in.  long;  branches  few  at  a  node,  very  unequal,  long  and  filiform; 
spikelete  drooping,  2  to  8  (rarely  only  l)-flowered,  broad;  bracts 
subequal,  ovate-lanceolate,  acute,  10  to  12  lines  long  excluding  the 
awn,  9  to  ll-nerved;  bractlet  less  than  10  lines  long,  acute,  2-fid,  3J 
lines  wide,  firm,  thinly  hairy  with  usually  yellowish  hairs,  especially 
beloWy  brown,  9-nerved;  that  of  the  uppermost  flower  sub-glabrous; 
awn  from  near  the  middle  of  the  bractlet,  stout,  10  to  20  lines  long, 
geniculate;  palea  about  7  lines  long,  and  1^  wide,  with  short  diver- 
gent hairs  on  the  nerves. 

Not  uncommon  in  the  Bay  Region:  San  Jose;  Mt.  Hamilton; 
Hanville  and  Livennore.     May-Aug. 

Var.  glabrescens  Coss.  Bastard  Oats,  is  distinguished  by 
hiEiving  the  bractlet  naked  except  for  a  few  short  hairs  at  the  base,  and 
sometimes  a  thin  pubescence  along  the  margins,  in  which  it  approaches 
A.  sativa;  from  the  latter  it  may  always  be  distinguished  by  the 
longer  and  geniculate  awn  and  the  wider  9-nerved  bractlet.  Intro- 
duced at  San  Bernardino  and  San  Jose  ace.  to  Dewey;  Berkeley, 
Davy. 
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2.  A.  sativa  L.  Common  Oats.  Near  to  A.  fatua,  but  distin- 
guished by  its  usually  shorter  stature ,  by  the  7-nerved  bractlet  being 
glabrous  (or  bearing  a  few  long  hairs  at  the  base),  and  by  the  often 
short,  straight  awn  which  is  sometimes  obsolete. 

Frequently  found  as  an  escape  in  the  borders  of  fields  and  by  the 
roadside:  Berkeley;  Briones  Hills. 

3.  A.  barbata  Brot.  Barbed  Oats.  Stems  slender,  erect,  2  to 
3J  ft.  high;  uppermost  ligule  1  to  IJ  lines  long,  broad,  obtuse,  trun- 
cate, irregularly  notched;  blades  1  to  3J  lines  broad,  scabrous  on  both 
surfaces;  panicle  usually  6  to  12  in.  long,  shorter  in  dry  localities  and 
seasons;  branches  few  at  a  node,  very  unequal,  long  and  filiform; 
spikelets  2  to  several-flowered,  narrow  and  slender;  bracts  subequal, 
oval-lanceolate,  setaceous-pointed,  10  to  12  lines  long,  with  7,  9  or  11 
broadly  green-margined  nerves;  margins  scarious,  shining;  bractlet 
10  to  12  lines  long,  including  the  long,  slender,  awn-pointed  teeth, 
2 J  lines  wide,  lanceolate,  membranaceous,  clothed  with  soft,  silky, 
usually  white  hairs,  7-nerved;  awn  from  near  the  middle  of  tne 
bractlet,  stout,  geniculate,  11  to  20  lines  long;  palea  6 J  lines  lon^,  1 
line  wide,  with  short  divergent  hairs  on  the  nerves;  anthers  IJ  lines 
long;  ovary  densely  hairy  with  long,  white,  silky,  erect  hairs. 

A  montane  species,  native  of  S.  Europe  and  naturalized  extensively 
in  California  in  the  Coast  Range  hills,  and  Southern  California:  San 
Jose,  Brainardj  Lake  Merced,  Olema,  Angel  Island,  Point  Isabel, 
Livermore,  Berkeley.  Mar. -Aug.  Often  mistaken  for  A.  fieitua, 
from  which  it  may  be  distinguished  without  difficulty,  when  once 
known,  by  its  more  slender  inflorescence  and  spikelets. 

21.  ARRHENATHERUM   Beauv. 

Perennial,  usually  tall  grasses.  Leaf-blades  flat.  Spikelets  terete, 
strictly  2-flowered;  rachilla  jointed  between  the  flowers,  often  hairy, 
prolonged  beyond  the  insertion  of  the  uppermost  bractlet  as  a  short 
point  or  bristle;  lower  flower  staminate,  upper  pistillate  or  perfect. 
Bracts  persistent,  scarious  (in  ours),  very  unequal,  shortly  acuminate, 
keeled.  Bractlets  rigid,  6  to  7-nerved,  2-toothed,  that  of  the  lower 
flower  with  a  long,  basal,  bent  and  twisted  awn,  that  of  the  upper  with 
a  short,  dorsal  awn;  palea  2-nerved.  Scales  lanceolate,  laterally 
toothed.  Stamens  3.  (Greek  arrhen,  masculine,  ather,  awn;  only 
the  male  flower  is  conspicuously  awned. ) 

1.  A.  elatius  (L.)  Beauv.  Tall  Oat-grass.  Rootstock  peren- 
nial, widely  creeping;  stems  2  to  4  ft.  high,  erect,  slender,  smooth, 
leafy,  often  densely  tufted;  lowest  internode  sometimes  developed  into 
a  corm;  leaves  bright  green;  sheaths  smooth;,  ligule  broad,  obtuse, 
about  1  line  long;  blades  soft,  minutely  scabrid,  2J  to  3J  lines  wide; 
panicle  narrow,  pale  green,  shining,  6  to  8  in.  long,  drooping; 
branches  short,  erect,  scabrid,  spreading  in  flower,  densely  whorled," 
bearing  few  spikelets;  spikelets  3  to  4  lines  long;  upper  bract  enclos- 
ing the  2  flowers,  acute;  lower  much  smaller;  bractlet  hairy  below, 
about  half  as  long  as  the  twisted,  bent  awn. — (A.  avenaceum  Beauv.; 
Avena  elatior  L.) 
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Sparingly  naturalized  in  California:  reported  from  the  vicinity  of 
San  Francisco,  Behr;  Berkeley  hills,  Davy.     June-Sept. 

22.    DANTHONIA   DC. 

Inflorescence  in  ours  consisting  of  a  paniculate  raceme  or  simple 
panicle  or  the  spikelets  solitary  and  terminal.  Spikelets  about 
7-flowered.  Bracts  persistent,  nearly  equal,  keeled,  awnless,  equaling 
the  whole  spikelet,  3  to  9  (rarely  only  l)-nerved.  Rachilla  jointed  and 
pilose  between  the  flowers,  prolonged  beyond  the  insertion  of  the 
uppermost  bractlet.  Flowers  all  perfect,  or  the  uppermost  staminate. 
Bractlet  7  to  13-nerved,  terminating  in  2  sharp,  usually  rigidly  awn- 
pointed  teeth,  between  which  is  a  geniculate,  spreading  awn,  flattened 
at  the  base  and  spirally  twisted,  formed  from  the  three  middle  nerves; 
palea  hyaline,  broadly  2-nerved,  equaling  or  exceeding  the  entire 
portion  of  the  bractlet,  obtuse  or  2-toothed.  Stamens  3.  Scales  2, 
entire.  Ovary  smooth,  stipitate.  (Named  in  honor  of  Etienne 
Danthoine,  a  French  botanist  of  the  18th  century. ) 

1.  D.  C^lifornica  Boland.  Danthonia.  Tufted  perennial;  stems 
1}  to  3  ft.  high,  slender,  usually  sub-erect;  sheaths  bearded  at  the 
throat,  densely  or  sparsely  villous,  or  smooth,  the  hairs  arising  from 
minute,  white  papillee;  ligule  obscure;  blades  mostly  convolute- 
setaceous;  spikelets  1  to  5,  rarely  10,  terminal,  7J  to  12  lines  long, 
usually  purplish;  pedicels  long,  slender,  minutely  and  densely 
hirsute,  spreading;  bracts  enclosing  the  rest  of  the  spikelet,  acumi- 
nate, 8  to  10  lines  long;  flowers  about  7;  bractlet  broad,  coriaceous 
below,  about  4  lines  long  excluding  the  awn,  with  tufts  of  white  hairs 
on  the  callus  and  on  the  margins  from  about  the  middle  downwards; 
its  teeth  about  2  lines  long;  awn  spreading,  barely  exserted,  brownish 
below,  with  short,  spreading  hairs  on  the  nerves;  palea  ciliate,  notched 
above;  achene  about  2  lines  long. . 

Coast  Ranges  from  San  Francisco  Bay  northward  and  southward; 
the  prevalent  grass  on  dry  hills,  especially  along  the  coaet:  Berkeley; 
San  Francisco;  Crystal  Springs  Lake;  Olema;  Point  Reyes,  Type 
locality  "on  borders  of  cultivated  fields  near  the  bay  at  Oakland; 
hills  near  Mission  Dolores,  San  Francisco. ' ' 

Tribe  6.     Chlorideae.     Finger-grass  Tribe. 

Inflorescence  a  simple  panicle  of  spikes  which  are  usually  digitate 
at  the  end  of,  or  scattered  along,  its  main  axis,  or,  rarely,  solitanr  and 
terminal.  Rachis  not  jointed  or  notched  as  in  Hordeae.  Spitelets 
sessile  in  2  rows,  which  form  unilateral  spikes;  in  ours  all  perfect  and 
1  or  rarely  2-flowered;  lowest  flower  always  perfect.  Rachilla  usually 
prolonged  bejond  the  insertion  of  the  terminal  flower,  and  (except  in 
Spartina)  jointed  above  the  bracts  so  that  these  persist  after  the 
flowers  have  fallen.  Bractlet  usually  keeled,  entire  and  unawned, 
or  toothed  and  with  1  or  3  terminal  straight  awns.  The  inflorescence 
closely  resembles  that  of  Paspalum,  but  the  spikelets  resemble  those 
of  Festuceae. 
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Spikes  digitate;  prostrate,  running  grass,  rooting  at  the  nodes  28.  Cynodon. 
Spikes  scattered  alone  the  main  axis  of  the  panicle;  erect  plants. 
Bracts  very  unequal;  long,  narrow,  acuminate;  tidal  creeks  and  marabee   .  . 

24.  Spabtina. 
Bracts  equal,  short,  broad  and  boat-shaped,  abruptly  acute;  sloughs  and 
banks  of  rivers  and  streams 25.  Bkckmannia. 

23.  CYNODON  Rich.     Dog's-tooth-grass. 

Perennial.  Leaf-blades  narrow,  usually  flat,  often  short;  Panicle 
branches  2  to  6,  digitate  at  the  apex  of  the  peduncle,  erect  or  radially 
spreading.  Spikelets  alternate,  sessile  (in  ours)  on  one  side  of  the 
rachis,  l-flowered.  Bracts  2,  persistent,  often  narrow,  keeled;  rachilla 
jointed  above  the  bracts  and  often  prolonged  bejrond  the  base 
of  the  bractlet  as  a  bristle.  Bractlet  boat-shaped,  distinctly  keeled; 
palea  often  shorter  and  narrower,  hyaline,  Sf-nerved.  Stamens  8. 
Achene  glabrous,  not  channeled.  (Greek  kuon,  a  dog,  odotis,  a 
tooth.) 

1.  C.  Dactylon  (L.)  Pers.  Bermuda-grass.  Stems  prostrate, 
creeping,  often  several  feet  in  length,  clothed  with  unaeveloped 
sheaths,  producing  roots  and  tufts  of  leaves  at  the  nodes  and  often 
one  or  more  prostrate,  barren  branches;  flowering  stems  4  to  24  in, 
high,  leafy;  sheaths  much  crowded,  loose,  strongly  striate;  lisule 
short,  ciliate  with  long  hairs;  blades  about  an  inch  long  and  a  line 
wide,  stiff'  and  sometimes  involute,  glaucous;  panicle-branches  3  to  6, 
1  or  2  in.  long,  concavo-convex;  spikelets  about  1  line  long,  appressed^ 
closely  imbricate;  bracts  shorter  than  the  bractlet,  ovate-lanceolate, 
yearly  equal,  usually  spreading,  rough  on  the  keel  or  not*  bractlet 
smooth,  keel  and  margins  ciliate;  palea  narrow. — (Capriola  Dactylon 
Ktze.) 

Tropical  species  naturalized  in  California  and  frequently  occurring 
as  a  roadside  weed  on  the  outskirts  of  towns,  especially  in  the  warm 
interior  valleys;  in  the  Coast  Kanges  at  San  Rafael,  Pacheco,  Berke- 
ley and  Alameda;  Bolander  records  having  seen  it  in  the  vicinity  of 
San  Francisco  in  1862.     Apr. -Oct. 

24.  SPARTINA   Schreb.     Cord-grass. 

Mostly  maritime  perennials.  Stems  simple,  erect,  reed-like  but 
short.  Leaf-blades  long,  tough.  Panicle  narrow,  erect,  dense,  com- 
posed of  several  erect,  approximate  spikes;  spikelets  large,  compressed, 
more  or  less  imbricate,  in  rows  on  two  sides  of  the  triangular  panicle- 
branches,  l-flowered.  Bracts  unequal,  keeled,  acute,  or  bristle- 
pointed,  about  as  long  as  the  whole  spikelet;  rachilla  sometimes  pro- 
longed beyond  the  insertion  of  the  flower.  Bractlet  sub-hyaline, 
faintly  2-nerved;  palea  equaling  it  or  longer.  Scales  short,  obtuse. 
Stamens  3.  Style-branches  long,  slender.  (Greek  spartine,  a  rope  or 
cord  made  of  spartos,  Spartium  junceum  and  Stipa  tenacissima. ) 

1.  S.  strlcta  var.  glabra  Muhl.  Cord-grass.  Rootstock  creep- 
ing, scaly;  stems  very  stout,  IJ  to  4  ft.  high;  leaf-blades  long,  flat, 
smooth,  tapering  from  about  3  lines  wide  near  the  middle  to  long, 
slender  points;   panicle  6  to   9  in.  long;  branches  2  to  3  in.  long; 
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spikelets  J  in.  long;  bracts  varying  from  glabrous  to  strongly  ciliate 
on  tbe  keels;  anthers  yellow,  2  lines  long. 

Common  along  the  borders  of  salt-marshes  around  San  Francisco 
and  San  Pablo  Bays,  usually,  if  not  always,  within  reach  of  tidal 
water:  near  Sausalito;  San  Kafiael;  Alameda;  West  Berkeley;  etc. 
Aug -Dec. 

25.  BECK  MANN  I A  Host. 

Leaf-blades  flat.  Panicle  long,  narrow,  erect,  dense,  composed  of 
several  approximate,  erect,  racemed  spikes.  Spikelets  crowded  in  2 
rows,  on  the  2  lower  sides  of  the  sub-triangular  panicle-branches, 
imbricate,  compressed,  2  (or  by  abortion)  1-flowered,  1  to  IJ  lines 
long.  Bracts  broadly  inflated  and  somewhat  boat-shaped,  laterally 
compressed,  sub-equal,  obtuse  or  abruptly  pointed;  margins  scarious. 
Bractlet  narrow,  concave-keeled,  membranaceous,  6-nerved;  palea 
hyaline,  2-keelcd,  nearly  as  long  as  the  bractlet.  Stamens  3.  (In 
honor  of  J.  Beckmann,  1789-1811,  the  author  of  a  "Lexicon 
Botanicum.*') 

1.  B.  erucaeformis  (L.)  Host.  Slouqh-grass.  Stems  2  to  8 
ft.  high,  stoutish,  strict,  solitary  or  somewhat  tufted,  erect  from  a 
slightly  decumbent  base,  leafy;  sheaths  slightly  rough;  ligule  elon- 
gated; blades  4  to  8  in.  long,  3  to  4  lines  wide,  roughish;  panicle  8 
to  12  in.  long;  branches  solitary  or  in  twos  or  threes,  sometimes  again 
shortly  branched,  densely  clothed  with  spikelets  in  2  rows;  spikelets 
about  li  lines  long,  nearly  orbicular  or  broadly  obovate;  bracts  with 
3  principal  nerves,  and  some  transverse  ones,  dark  green  on  the  keel, 
paler  and  somewhat  wrinkled  transversely;  bractlet  pointed,  the  point 
often  exserted. 

Somewhat  resembling  a  Panicum.  Sloughs,  borders  of  streams 
and  wet  bottom  lands  in  mountain  regions  from  Santa  Clara  Co. 
northward:  between  Bolinas  and  Olema;  Kenwood;  Conn  Valley; 
near  Willits.     Apr.-July. 

m 

Tribe  7.     Festuceae.    Fescue  Tribe. 

ludorescence  paniculate  or  racemose,  the  racemes  sometimes  almost 
spicate  on  account  of  the  very  short  pedicels  of  the  spikelets.  Spike- 
lets 2.  to  many-flowered  (rarely  l-flowered  in  Melica,  Kceleria, 
Festuca  and  Lamarckia);  flowers  perfect  or  the  uppermost  imperfect 
(the  lowest  imperfect  in  Phragmites);  in  Lamarckia  one  spikelet  at 
each  node  is  perfect,  the  others  being  sterile;  in  Distichlis,  some 
species  of  Poa  and  sometimes  in  Phragmites  the  flowers  are  dioecious 
or  polygamo-dioecious.  Bracts  rarely  reaching  the  apex  of  the  nearest 
bractlet.  Bractlet  in  ours  entire  or  2-toothed  or  2-cleft,  awnless  or 
with  1  (in  ours  never  2  to  6)  awns;  awn  straight,  terminal  at  the 
apex  or  from  between  the  teeth,  never  dorsal  nor  bent  and  twisted  as 
in  Avenese  and  AgrostidesB.     Palea  2-keeled. 

A.  Racbilla  or  brBctlet,  at  least  that  of  the  perfect  flower,  clothed  with  long, 
erect  hairs  which  envelop  tbe  latter;  bractlet  (in  ours)  tbin-membranaceons  or 
hyaline,  8*nerved;  tall,  reed-like  grasses. 

6 
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Bractlet  hairy:  rachilla  naked 26.  Abumdo. 

Bracilet  naked ;  rachilla  hairy 27.  Phragmiteb. 

B.  Rachilla  and  bractlet  naked,  or  if  hairy  the  haira  much  shorter  than  the 

bracts  and  bractlet;  stigmas  (in  oars)  plumose,  oomparatiTely  short,  either 

sessile  or  raised  on  a  short  style,  protruding  from  the  sides  of  the  bractlet. 

Spikelets  of  two  kinds  at  each  node,  very  dissimilar  in  form,  one  perfect  and 

1  to  8-floweied;  the  others  sterile  and  composed  of  many  empty  oraotlets. 

Perfect  spikelets  1-flowered,  the  sterile  consisting  of  about  10  empty  bmctlets 

which  are  obtuse 35.  Lamabckia. 

Spikelets  alike  in  form  though  sometimes  dioscious. 
Flowers  dioecious;  rootstocK  perennial. 
Spikelets  8  to  16-flowered;  rootstock  very  stout  and  creeping,  scaly;  panicle 

dense,  ovoid;  grasses  of  salt-marshes  or  alkali  soils  .  .  Ks.  Dibtichus. 
Spikelets  2  to  6-flowered;  rootstock  tufted  or  if  creeping  then  long  and 

slender Z6.  Poa. 

Flowers  all  perfect,  or  perfect  and  imi>erfect  in  the  same  spikelet. 
Bracts  and  bractlets  awnless. 
Bractlet  1  to  3-nerved. 
Annuals;  panicle  more  or  less  lax;  spikelets  many  (sometimes  70)- 
flowered,  the  flowers  densely  imbricate;  palea  persistent  after  the 

bractlet  and  achene  have  fallen 28.  EBAOBOsm. 

Perennials;  panicle  contracted  and  spikelike,  dense  or  slightly  inter- 
rupted, silvery  shining;  spikelets  2  to  7  (rarely  only  l)-Aowered. 

29.  KCBLBBIA. 

Bractlet  8  to  5-nerved. 
Perennials;    uppermost   flower-enclosing  bractlet  enwrapping  1  to  3 
smaller  empty  bractlets,  which  in  ours  are  truncate-ciavate  .... 

80.  Mbuca. 
Bractlet  5  to  many-uerved. 
Spikelets  large,  flattened,  ovate,  somewhat  cordate  at  base;  bractlet  very 

obtuse,  concave,  becoming  ventrlcose;  annuals  .  .  83.  Bbiza. 
Spikelets  not  cordate,  mostly  smaller. 
Bractlet  laterally  compressed,  mostly  keeled,  the  margins  or  nerves 
below  clothed  with  cobwebby  hairs,  or  pubescent,  its  lateral  nerves 
arched,  converging  above  toward  the  mid-nerve.  36.  Poa. 
Brdctlet  rounded  on  the  back,  at  least  below,  naked  at  the  base,  its 
lateral  nerves  nearly  parallel,  scarcely  or  not  at  all  converging. 

37.  PANICUI'ARIA. 

Either  bracts  or  bractlets  awned,  awn-pointed  or  mucronate  (in  Kceleria). 

Palea  with  conspicuously  toothed  marginal  wings  on  the  keels;  bractlet 

with  a  straight,  rigid  awn;   annuals  of  wet  meadows,  with  weak 

stems,  and  pale  greenish-yellow  foliage 31.  Plbubofogon. 

Palea  without  marginal  wings  on  the  keel. 
Panicle  contracted  and  spikelike,  dense  or  slightly  interrupted,  silvery- 
shining     29.  Koslbbia. 

Panicle  1-sided,  glomerate  or  interrupted;  spikelets  in  dense,  l-sided 

fascicles 34.  Dactyus. 

Panicle  more  or  less  lax;  not  dense  and  spikelike. 
Stigmas  plainly  arising  at  or  near  the  apex  of  the  ovary;  ovary  and 
achene  in  most  cases  smooth;  bractlet  not  notched  or  2-lobed, 

usuallv  awned  or  awn-pointed 38.  Festuca. 

Stigmas  plainly  arising  below  the  af>ex  of  the  ovary,  on  the  anterior 
portion;  ovary  and  achene  crowned  by  a  little  appendage  or  tuft 
of  short  hairs;  achene  always  adnate  to  the  palea;  oractlet  usually 
distinctly  notched  or  shortly  2-lobed  at  the  apex,  with  an  awn 
between  the  notches 39.  Bromus. 

26.  ARUNDO  L. 

Perennial  reeds;  stems  tall,  stout,  erect.  Leaf-blades  broad,  flat. 
Spikelets  2  to  6-flowered,  in  a  dense  and  somewhat  spreading  panicle. 
Bracts  somewhat  unequal,  keeled,  3-nerved.  Kachllla  naked,  jointed 
above  the  bracts  and  between  the  flowers.  Flowers  crowded,  all 
perfect  or  the  upper  staminate.     Bractlet  slender,  2-toothed  and  with 
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an  awn  or  cuspidate  point  between  the  teeth,  clothed  with  long,  silky 
hairs.  Palea  shorter,  hyaline,  pubescent  on  the  keels.  Stamens  3. 
Ovary  naked.     (Latin  arundo,  a  reed  or  cane.) 

1.  A.  Donax  L.  Giant  Reed.  Rootstock  very  stout,  creeping, 
tufted;  roots  stout,  fibrous;  stems  in  dense  clumps,  10  to  20  ft.  nigh, 
mostly  with  short,  slender  branches  from  the  upper  nodes,  leafy 
throughout;  leaves  pale  green;  sheath  striate,  bearded  and  somewhat 
auricled  at  the  throat;  ligule  about*  1  line  long,  barelv  exserted, 
truncate,  entire,  uniform  in  width  all  around;  blade  striate,  mostly 
2  to  8  in.  wide,  the  uppermost  IJ  to  2  ft.  long;  spikelets  6  to  7  lines 
long,  2  to  3-flowered;  bracts  equaling  the  whole  spikelet,  lanceolate- 
acuminate,  entire,  awnless,  glabrous;  bractlet  acuminate;  awn  often 
twice  the  length  of  the  teeth. 

Introduced  as  an  ornamental  cultural  plant  and  occasionally  met 
with  as  an  escape  from  gardens.  It  is  not  known  to  flower  with  us. 
Alameda  Marshes,  1898,  Davy, 

27.   PHRAGMITES  Trin. 

Perennial  water-reed.  Stems  tall,  stout.  Leaf-blades  flat.  Panicle 
large,  much  branched,  feathery.  Spikelets  sub-terete.  Bracts  short, 
unequal,  membranaceous,  keeled.  Rachilla  terminating  in  a  rudi- 
mentary bractlet  or  point,  elongated  and  jointed  between  the  flowers, 
the  joints  clothed,  except  below  the  lowest  flower,  with  long,  silky 
hairs  which  surround  the  bractlets.  Bractlets  3  to  6,  very  long- 
acuminate,  3-nerved,  entire;  the  lowest  empty  or  bearing  a  staminate 
flower  with  1  to  3  stamens,  the  upper  bearing  perfect  flowers  with  3 
stamens;  palea  very  much  shorter  than  its  oractlet,  hyaline,  2- 
ribbed.  Scales  large,  obtuse.  Ovary  glabrous.  (A  Greek  name 
used  by  Dioscorides  for  some  plant;  from  phragmites,  of  or  for  a 
fence,  growing  in  hedges;  perhaps  originally  applied  to  Arundo 
Donax,  which  is  still  used  in  Latin  and  Spanish-American  countries 
for  living  hedges.) 

1.  P.  vulgaris  (Lam.)  B.  S.  P.  Common  Reed.  Rootstock 
creeping,  jointed;  stems  5  to  12  ft.  high,  leafy  throughout;  sheaths 
smooth;  ligule  reduced  to  a  minute  ring  of  hairs;  blades  smooth- 
surfaced,  rough-margined,  12  to  16  in.  long  or  more,  often  1 
in.  broad,  rigid,  attenuate-pointed,  glaucescent  below;  panicle  10 
to  18  in.  long,  ovoid,  dense,  soft,  usually  dull  purple,  nodding; 
branches  glabrous;  spikelets  J  to  J  in.  long;  bracts  lanceolate,  not 
equaling  the  nearest  bractlet;  bractlets  very  narrow,  subulate,  the 
tip  of  the  lowest  sometimes  twisted. — (P.  communis  Trin.;  P. 
Phragmites  Karst.) 

Borders  of  rivers,  lakes  and  marshes:  tule  marshes  at  Upper  Lake; 
Benicia;  Suisun  Marshes;  Lower  Sacramento.     Aug.-Oct. 

28.   ERAGROSTIS  Beauv. 

Ours  low  tufted  or  creeping  annuals.  Panicle  sometimes  spike-like 
and  clustered,  often  loose  and  spreading.  Spikelets  much  like  those 
of  species  of  Poa;   usually  densely  many  (sometimes   70)-floweTed. 
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Bracts  usually  not  equaling  the  nearest  bractlet,  unequal,  keeled; 
lower  1-nerved,  upper  1  to  3-nerved.  Rachilla  in  ours  not  jointed 
between  the  flowers.  Flowers  all  perfect  or  variously  unisexual,  or 
the  uppermost  (rarely  the  lowest)  reduced  to  its  bractlet  and  palea. 
Bractlet  membranaceous,  awnless,  keeled,  3-nerved;  lateral  nerves 
Bometimes  obscure;  palea  shorter,  2-nerved  or  2-keeled,  often  incurved, 
frequently  persistent  after  the  bracts  and  bractlet  have  fallen.  Sta- 
mens 2  or  3;  anther-lobes  notched  along  the  edges.  Scales  2,  sub- 
cuneate.  Styles  distinct,  elongated.  (Greek  era,  earth,  agroBtis,  a 
kind  of  grass,  from  the  low  stature  of  some  species.) 

1.  E.  hypnoides  (Lam.)  B.  S.  P.  Creeping  Meadow-grass. 
Stems  slender,  creeping,  2  to  12  in.  long,  branching  freely  at  the 
nodes;  nodes  with  a  ring  of  short,  spreading  hairs,  leafy;  sheaths 
i  in.  or  less  long;  blades  }  to  2  in.  long,  J  to  1  line  wide,  sparingly 
hairy;  panicle  ovoid  or  densely  pyramidal-capitate,  J  to  2  in.  long; 
spikelets  very  shortly  pedicellate,  oblong  to  elliptical  or  ovate, 
laterally  flattened,  2  to  7  or  even  14  lines  long,  10  to  40-flowered; 
bracts  less  than  J  as  long  as  the  nearest  bractlet;  bractlet  lanceolate, 
acute,  compressed-keeled,  5-nerved;  keel  scabrous-ciliate. — (B.  reptans 
Nees. ) 

Wet  places  in  the  San  Joaquin  and  Coast  Range  Valleys,  perhaps 
not  indigenous  within  our  limits:  Lathrop;  moist  sand-banks  and 
beaches  along  the  Russian  River  above  Duncan's  Mills.     Mar.-Oct. 

2.  E.  minor  Host.  Candy-grass.  Stems  tufted,  4  to  24  in. 
high;  ligule  reduced  to  a  hairy  ring;  blades  1  to  6  in.  long,  1  to  8 
lines  wide,  flat  or  involute,  margins  and  mid-nerve  ^andular 
below;  panicle  open  or  rather  dense,  oblong  or  ovate,  8  to  6 
in.  long,  olive-green  or  tinged  with  lead-color  when  young, 
whitish  when  old;  spikelets  oblong  or  lance-oblong,  8  to  10  lines 
long,  8  to  20-flowered,  pedicels  glandular;  bracts  sub-equal,  a  little 
shorter  than  the  nearest  bractlet,  acute,  keel  glandular;  bract- 
let about  1  line  long,  oval  or  elliptical,  obtuse  or  mucronulate, 
concave,  5-nerved,  glandular  on  the  mid-nerve;  achene  ovoid,  light 
brown,  mottled. 

Native  of  S.  Europe;  reported  by  Dr.  Behr  as  occurring  at 
San  Francisco. 

Var.  megastachya  (Gray),  (E.  major  Host;  E.  poaeoides  var. 
megastachya  Gray).  Stink-grass.  Differs  in  having  denser  pan- 
icles and  usually  larger  and  more  numerously  (10  to  60)-flowered 
spikelets. — Introduced  in  the  San  Joaquin  Valley  at  Tulare,  and 
reported  also  from  San  Francisco  and  Monterey. 

29.   KCZLERIA  Pers.     Kosler-grass. 

Panicle  contracted,  cylindrical,  spike-like.  Spikelets  oblong,  com- 
pressed, 2  to  5  or  7  (rarely  only  l)-flowered.  Bracts  scarcely  equaling 
the  bractlet,  unequal,  narrow,  compressed,  acute  or  produced  into 
short,  straight  awns  or  points,  keeled,  membranaceous  and  broadly 
scarious-margined;  lower  1,  upper  3-nerved  with  rather  faint  nerves. 
Bractlets  secund,  imbricate,    membranaceous,  acuminate,   obscurely 
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keeled,  3  to  6-nerved;  palea  hyaline,  2-fid.  Scales  2,  oblique.  Sta- 
mens 8.  Ovary  glabrous;  styles  short.  Achene  almost  linear,  plano- 
convex. (Named  in  honor  of  Prof.  G.  L.  Kceler,  a  German 
Agrostologist,  author  of  "Descriptio  Graminum,"  published  in  1802. 
A  genus  for  which  it  is  bard  to  assign  any  absolutely  distinctive 
character.  The  bracts  are  more  scarious  and  more  faintly  nerved 
than  in  related  genera.) 

1.  K.  cristata  (L.)  Pers.  Crested  Kcblebt-orass.  Tufted  pale 
green  pubescent  or  silky  perennial;  rootstock  stoloniferous;  stems  1  to 
3  ft.  high,  slender;  sheaths  striate;  ligule  very  short;  blades  narrow, 
obliquely  auriculate  at  the  base;  panicle  narrow,  more  or  less  inter- 
rupted or  lobed,  1  to  5  in.  long;  rachis  pubescent;  branches  very 
short,  pubescent;  primary  ones  distichous,  usually  branched  again 
at  the  oase,  spikelet-bearing  to  the  base;  spikelets  shortly  pedicellate, 
2  to  3  lines  long,  shining,  pale  green;  bracts  oblong-lanceolate,  keel 
scabrid;  bractlet  linear-lanceolate,  scabrid,  mucronate;  palea  minutely 
ciliate  and  scabrid  on  the  keels;  anthers  1  line  lou^,  pale  purple. 

Exceedingly  variable  species,  common  on  dry  K)othills  and  sandy 
tracts:  Montezuma  Hills,  Napa  Co.;  Vaca  Kidge,  Solano  Co.,  Jepson; 
San  Francisco;  Berkeley  Hills;  Antioch.  Apr.-June.  Var.  pubes- 
CENS  Vasey,  a  very  pubescent  form,  has  been  collected  near  San 
Francisco,  Michener  and  Bioletti.  Var.  longifolia  Vasey,  a  long- 
leaved  form,  is  reported  from  Santa  Cruz  Co.  by  Dr.  Anderson. 

30.  MELICA   L.     Melic-grass. 

Stems  often  forming  corms  at  the  base  by  the  thickening  of  1  or  2 
of  the  lowest  internodes.  Panicle  sparingly  branched,  often  narrow, 
rarely  racemose  and  secund.  Spikelets  2  to  8  (rarely  l)-flowered, 
terminated  by  1  to  3  much  smaller,  convolute,  empty  bractlets  which 
enfold  one  another,  the  innermost  often  truncate-clavate.  Bracts 
awnless,  unequal,  convex,  mostly  obtuse;  upper  5  to  9-nerved,  lateral 
nerves  often  vanishing  in  the  broad,  scarious  margin  and  united  by 
delicate  cross-veins.  Bra6tlets  somewhat  distant,  awnless,  convex  or 
flattish  on  the  back,  6  to  many-nerved;  apex  scarious,  mostly  blunt, 
entire  or  2-toothed;  central  nerves  sometimes  slightly  excurrent; 
palea  2-nerved,  ciliate  above,  emarginate  or  2-toothed.  Scales  fleshy, 
mostly  united.  Styles  distinct;  stigmas  plumose.  (An  old  Greek 
name  for  some  sweet  grass,  perhaps  Sorghum,  from  meli,  honey, 
and  -ika,  a  Greek  suffix.) 

Spikelets  of  1  (rarely  2)  flowers;  bractlet  herbaceo-corlaceous,  with  a  narrow 
scarious  margin  above,  sirongly  7  to  9-nerved;  stems  not  corm-like  at  the 
base. 
Bracts  obtuse,  shorter  than  the  whole  spikelet;  bractlet  glabrous  or  scabrid; 

rudiment  shortly  pedicellate 1.  if.  imperfecta. 

Upper  bract  acute,  equaling  the  whole  spikelet;  bractlet  hairy  above  the 

middle;  rudiment  long-pedicellate 2.  3f.  Torreyana. 

Spikelets  of  2  to  3  perfect  flowers-  bractlet  apparently  many-nerved  below  (at 
least  when  dry),  with  a  broad,  scarious  margin  above;  lowest  internodes 
swollen  and  corm-like;  ligule  brown  and  pubescent  or  scabrid  below; 
bractlet  3  to  Z%  lines  long,  obtuse,  emarginate Z.  M.  Calif oi-nica. 

1.   M.  imperfecta  Trin.    Slender  Melic-grass.     Stems  slender. 
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erect  or  drooping,  1  to  3  ft.  high;  lowest  internodes  not  conn-like; 
leaf-blades  1  line  wide;  panicle  slender,  linear,  6  to  12  in.,  lone; 
branches  in  distant  whorls,  several  at  a  node,  erect  or  sometimes  m 
anthesis  spreading,  very  unequal,  the  longest  mostly  equaling  or 
exceeding  the  internodes,  spikelet-bearing  from  about  the  middle 
upwards;  spikelets  1 J  to  2  lines  long,  1-flowered  with  1  or  2  empty 
bractlets  above  it,  rarely  2-flowered;  bracts  nearly  ovate,  shorter  than 
the  nearest  bractlet,  obtuse,  lower  8,  upper  6-nerved;  margins  broadly 
scarious;  bractlet  acute;  rudiment  short-pedicellate. 

Commonly  met  with  on  shaded  hillsides  in  the  Coast  Bangesi  Mt. 
Tamalpais;  San  Francisco;  Loma  Prieta;  Oakland;  Berkeley  and 
northward  and  southward.     Apr. 

2.  M.  Torreyana  Scribn.  Torrey's  Melicj-grass.  Stems 
slender,  erect  or  drooping,  1  to  3  ft.  high;  lowest  internodes  not 
corm-like;  blades  about  IJ  lines  wide;  panicle  slender,  linear,  3  to  7 
in.  long;  branches  few  at  a  node,  very  unequal,  slender,  erect, 
flexuous,  often  long  and  naked  below,  bearing  few  spikelets  near 
the  ends;  spikelets  2  to  3  lines  long;  bracts  acute,  the  upper  exceed- 
ing   or    equaling    the    bractlets;    bractlets    hairy;    rudiment    long- 

.  pedicellate. 

Apparently  peculiar  to  California  in  the  Coast  Ranges  and  Sierra 
Nevada  foothills:  Red  Ridge,  opposite  mouth  of  Conn  Valley,  Napa 
River  Basin,  Jepson;  Ukiah.     Apr.-May. 

3.  M.  Californica  Scribn.  California  Melic-orass.  Stems 
erect,  1^  to  4  ft.  high;  lower  internodes  corm-like;  ligule  brownish 
and  pubescent  or  scabrid  on  the  outside  below;  panicle  6  to  9  in.  long, 
strict;  branches  few  at  a  node,  usually  equaling  or  exceeding  the 
internode,  spikelet-bearing  to  the  base;  spikelets  4  to  6  lines  long,  of 
2  to  3  perfect  flowers;  bracts  thin,  obtuse;  bractlet  3  to  3^  lines  long, 
apparently  many-nerved  below  at  least  when  dry,  margin  above 
scarious,  broad,  obtuse,  emarginate. — (M.  bulbosa  Thurb.  in  Bot. 
Cal.,  not  of  Geyer.) 

Dry  hillsides,  often  with  a  western  exposure;  foothills  of  the  Sierra 
Nevada  and  Coast  Ranges  from  Santa  Inez  northward:  Oakland 
Hills;  Berkeley.     Apr.-June. 

31.  PLEUROPOGON  R.Br.     Side-beard. 

Slender  annuals.  Leaf-blades  flat,  together  with  the  sheaths  thin 
and  characterized  by  cross-veins  which  unite  the  longitudinal  ones 
and  with  them  form  narrow,  rectangular  spaces.  Inflorescence  a 
simple,  elongated,  secund  raceme;  spikelets  distant,  shortly  pedicellate, 
long,  narrow,  8  to  14-flowered,  compressed.  Bracts  not  reacning  to  the 
apex  of  the  nearest  bractlet,  unequal,  membranaceous,  awnless;  lower 
1-nerved,  upper  larger,  3-nervea,  the  lateral  nerves  faint.  Rachilla 
jointed  between  the  flowers  and  breaking  up  at  maturity,  undulate, 
smooth,  its  internodes  less  than  J  the  length  of  the  bractlets.  Bractlet 
at  first  herbaceous  becoming  chartaceo-coriaceous,  scarious  and  promi- 
nently 5  to  7-nerved,  narrowed  below  to  a  Tounded,  smooth  callus, 
apex  2-toothed  or  truncate,  the  mid-nerve  prolonged  into  a  mucro  or 
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short,  straight,  rigid  awn;  palea  2-nerved  and  with  two  winged 
toothed  keels;  margins  infolded.  Stamens  3.  Scales  short,  fleshy, 
connate.  Ovary  smooth,  ovoid,  stipitate.  Achene  somewhat  com- 
pressed, strongly  furrowed,  hard;  pericarp  loose,  2-horned  with  the 
remains  of  the  style>bases.  (Greek  pleuron,  side,  pogon,  beard,  from 
the  arrangement  of  the  awns  at  the  sides  of  the  spikelets.) 

1.  P.  Californicum  (Nees)  Vasey.  California  Sids-beard. 
Stems  stoutish  but  weak,  1}  to  8  ft.  lone,  tufted,  simple,  smooth; 
lower  nodes  rooting;  leaves  pale  yellowish-green;  sheaths  smooth, 
striate;  ligule  prominent,  thin,  about  3  lines  long;  lowest  blades  6  to 
7  in.  long,  1}  to  2  lines  wide,  linear,  acute,,  minutely  scabrid  above; 
raceme  6  to  9  in.  long;  spikelets  6  to  12,  sub-erect  or  spreading,  soli- 
tary, }  to  2  in.  apart,  1  in.  long,  yellowish,  11  to  14-flowered;  pedicels 
flattened,  1  to  3  lines  long;  tips  of  the  bracts  and  bractlets  shining 
with  a  silvery  luster;  bracts  2  to  8  lines  long;  apex  irregularly  dentic- 
ulate; nerves  prominent;  upper  bract  the  longer;  bractlets  2^  to  3 
lines  long,  rough-scabrous,  the  three  central  nerves  united  above  to 
form  the  awn;  awn  IJ  to  5  lines  long;  palea  rough  on  the  herba- 
ceous parts;  appendages  to  the  keel  with  1  prominent  stout,.acuminate 
tooth  and  several  irregular  smaller  ones. — (Lophochlsena  Californica 
Nees. ) 

Apparently  restricted  to  California,  in  wet  meadows  and  marshy 
ground,  rare:  Mt.  Eden;  Oakland  Hills;  Walnut  Creek;  Koss  Valley; 
San  Francisco.     May-June. 

32.  DISTICHLIS  Raf.     Salt-grass. 

Dioecious  perennial.  Panicle  densely  spike-like;  branches  erect, 
often  bearing  2  to  3  spikelets.  Spikelets  many-flowered,  laterally 
compressed,  shortly  pedicellate.  Bracts  narrow,  keeled,  faintly 
many-nerved,  awnless.  Bractlet  obscurely  many-nerved,  awnless; 
palea  with  enfolded  margins,  keeled;  keels  narrowly  winged  or 
prominent,  ciliate.  Scales  broad.  Staminate  flowers  with  3  stamens, 
their  ovaries  rudimentary  or  obsolete;  pistillate  occasionally  witn 
imperfect  stamens.  Ovary  glabrous,  stipitate,  tapering  into  2  rather 
long  styles.  (Greek  distichlia,  a  double  row,  probably  having  refer- 
ence to  the  leaf  arrangement. ) 

1.  D.  spicata  (L.)  Greene.  Salt-grass.  Rootstock  stout, 
creeping,  scaly;  stems  stout,  rigid,  erect,  4  to  18  in.  high,  often 
branch^  below,  leafy  throughout;  leaves  pale  green ,  strictly  2-ranked; 
sheaths  glabrous,  slightly  bearded  at  the  throat;  ligule  reduced  to  a 
mere  ring;  blade  IJ  to  4,  rarely  7,  in.  long,  IJ  lines  wide  at  the  base, 
spreading,  rigid,  margins  minutely  ciliate;  panicle  1  to  3  in.  long, 
pale  green;  branches  appressed,  spikelet-bearing  to  the  base;  spikelets 
4  to  6  lines  long,  6  to  12-flowered,  keeled;  bracts  shorter  than  the 
lowest  bractlet,  unequal,  obtuse;  bractlets  keeled,  obtuse,  green, 
purplish  or  straw-colored;  anthers  purplish. — (D.  maritima  Raf.) 

Common  throughout  the  State,  usually  near  salt  water.  Salt- 
marshes  at  San  Francisco;  Belmont;  West  Berkeley;  Oakland; 
Alameda;  Agnews;  Martinez;  Tomales  Bay;  Drake's  Estero.     Alkali 
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soils  of  the  interior  from  Glenn  Co.  to  Southern  California:  Little 
Oak  and  Davis  Hills,  Solano  Co.,  Jepson;  lilvermore  Valley.  Apr.- 
Aug.  Varying  much  in  aspect  according  to  habitat,  in  some  situa- 
tions beinff  much  shorter  and  more  rigid,  with  shorter,  stifibr,  and 
more  distmctly  distichous  leaves.  Its  occurrence  in  abundance 
appears  to  indicate  the  presence  of  brackish  water  near  the  surface, 
^metimes  affected  by  Ergot. 

33.    BRIZA  L.      QUAKINO-GRASS. 

Leaf-blades  narrow.  Panicle  effuse,  branches  slender,  in  J  whorls. 
Spikelets  pendulous,  large,  ovate  or  somewhat  cordate,  flattish- 
turgid,  many-flowered;  pedicels  capillary.  Bracts  subequal,  broad, 
rounded  on  the  back,  3  or  5  to  11-nerved,  awnless.  Rachilla  jointed 
between  the  flowers.  Bractlets  imbricate,  roundish,  boat-shaped  or 
saccate,  scarious-margined,  many-nerved,  in  ours  very  obtuse;  upper- 
most often  empty;  palea  small,  ovate,  flat,  its  nerves  ciliate.  Scales 
2,  ovate-lanceolate.  Stamens  3.  Ovary  glabrous;  .  styles  short. 
Achene  strongly  ob-compressed,  broadly  ovoid.  (Ancient  Greek 
name,  used  by  Galen  for  a  kind  of  grain,  "like  rye,"  grown  in 
Thrace  and  Macedonia.) 

Spikelets  %  in.  or  less  long. 
Perenntai;  llgule  >^  tt>  1  line  long;  spikelets  ovate;  bracts  not  equaling  the 

nearest  bractlet:  leaves  smooth l.JB.  media. 

Annual;  ligule  lU  to  3  lines  long;  spikelets  deltoid;  bracts  exceeding  the 

nearest  bractlel;  leaves  scabrous 2.  B.  minor. 

Spikelets  3^  in.  long  and  at  the  base  almost  as  broad;  bracts  dark  brown,  with 
broad,  scarious  margins;  bractlets  chestnut-brown 3.  B.  maxima. 

1.  B.  media  L.,  Perennial  Quaking-grass,  has  been  reported 
from  San  Francisco,  Bolander^  Santa  Cruz,  Anderson^  and  elsewhere, 
but  all  the  specimens  we  have  seen  under  this  name  are  referable  to 
B.  minor. 

2.  B.  minor  L.  Annual  Quaking-grass.  Annual;  ligule  1} 
to  3  lines  long;  blades  scabrous;  spikelets  deltoid,  the  bracts  extend- 
ing farther  outward  on  each  side  than  do  the  adjacent  bractlets. 

Naturalized  at  Mission  Dolores,  San  Francisco,  as  early  as  1866, 
Bolander;  Mt.  Tamalpais;  Lake  San  Andreas;  Mill  Valley;  Olema, 
and  northward. 

3.  B.  maxima  L.  Rattlesnake-grass.  Annual,  16  to  24  in. 
high;  spikelets  J  in.  long  and  almost  as  broad  at  the  base;  bracts 
dark  brown,  with  broad,  scarious  margins;  bractlets  chestnut-brown. 

Often  cultivated  as  an  ornamental  grass;  found  as  a  garden  escape 
near  Healdsburg  in  1896,  said  to  have  been  there  several  years.  Miss 
Alice  King;  near  Monterey,  Miss  Eastwood. 

34.   DACTYLIS    L. 

Perennial.  Panicle  usually  dense  and  branched,  secund,  glomerate 
and  interrupted,  bearing  thick,  crowded,  secund  fascicles  of  spikelets 
at  the  ends  of  the  short  branches.  Spikelets  sessile,  laterally  much 
compressed,  somewhat  concave  on  the  inner  side,  3  to  5  or  rarely  only 
1-flowered,  the  terminal  bractlet  and  palea  empty.     Bracts  mucronate, 
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sharply  keeled;  lower  1 -nerved;  upper  larger,  1  to  3-nerved. 
Rachilla  glabrous.  Brfl^let  larger  than  the  bracts,  sharply  keeled 
and  fringed  on  the  keel,  the  5  nerves  converging  into  an  awn-like, 
seabrid  point;  palea  as  long.  2-fid,  2-nerved,  nerves  ciliate.  Scales  2, 
with  an  acute,  marginal  tooth.  Stamens  3.  Ovary  glabrous.  (The 
ancient  name  for  some  grass  with  finger-like  spikes,  from  Greek 
daktulos,  a  finger  or  finger's  breadth.) 

1.  D.  glome  rata  L.  Orchard-grass.  Eootstock  tufted  and 
somewhat  creeping;  stems  at  length  forming  large,  dense  tufts,  erect 
from  a  shortly  decumbent,  leafy  base,  2  to  3  ft.  high,  stout;  leaves 
glaucescent;  sheaths  seabrid;  ligule  i  to  ^  in.  long,  laciniate;  blades 

2  to  3^  lines  wide,  seabruus,  soft;  panicle  2  to  6  in.  long,  pinkish 
when  in  flower;  branches  solitary,  scabrous,  sub-erect,  the  lowest  1 
to  4  in.  long,  branching  and  spikelet-bearing  only  at  the  ends; 
clusters  of  spikelets  ovoid;  spikelets  about  4  lines  long;  bracts  about 

3  lines  long,  subequal,  strongly  ciliate  on  the  keel;  bractlet  2  to  4 
lines  long,  lanceolate,  seabrid;  anthers  1  to  IJ  lines  long,  cream- 
colored,  apparently  all  in  a  spikelet  maturing  at  the  same  time. 

Native  of  Europe,  naturalized  near  Berkeley,  San  Francisco, 
Olema,  Eureka,  and  Crescent  City.     June-Aug. 

36.  LAMARCKIA  Moench. 

Annual.  Stems  tufted,  branching.  Leaves  flat.  Panicle  secund, 
racemose,  short,  dense;  lowest  branches  bearing  1  to  3J  uppermost 
only  1,  spikelet.  Spikelets  spreading  or  drooping,  fascicled,  of  two 
kinds;  central  spikelet,  terminating  the  branch,  bearing  a  perfect 
flower;  lateral  spikelets  of  ten  or  more  empty,  obtuse,  awnless 
bractlets,  denticulate  abov6.  Bracts  narrow,  slightly  unequal. 
Perfect  flower  stipitate;  rachilla  prolonged  beyond  it  and  bearing 
a  diminutive  empty  bractlet  with  a  slender  awn;  flower-enclosing 
bractlet  acute  with  a  long,  straight,  dorsal  awn  near  the  apex; 
palea  2-keeled.  Stamens  3.  Styles  short,  distinct,  barbellate  almost 
throughout.  (A  monotypic  genus,  named  in  honor  of  La  Marck, 
1744-1829,  celebrated  French  botanist.) 

1.  L.  aurea  (Dalech.)  Moench.  Golden-top.  Stems  erect  from 
a  somewhat  decumbent  base,  4  to  14  in.  high,  smooth,  leafy,  some- 
times branching  below;  sheaths  inflated,  smooth;  ligule  usually  very 
prominent,  J  to  6  lines  long,  decurrent  as  a  broad,  scarious  margin  to 
the  mouth  of  the  sheath;  blades  thin,  IJ  to  4  in.  long,  2 J  to  4  lines 
wide,  panicle  dense,  I  to  3  in.  long,  J  to  1  in.  wide,  shining,  of  a 
golden  color  sometimes  tinged  with  purple;  branches  close,  erect, 
short;  pedicels  fascicled,  somewhat  clavate,  pubescent,  spreading  at 
right  angles,  the  fascicles  with  a  tuft  of  long,  whitish  hairs  at  the 
base;  fertile  spikelet  about  1  line  long;  sterile  3  to  4  lines  long;  bracts 
very  narrow,  almost  hyaline,  about  1  line  long;  awn  from  a  little 
below  the  apex  of  the  bractlet,  3  to  4J  lines  long. — (Achyrodes 
aureum  Ktze.) 

A  Mediterranean  Region  species,  now  abundant  in  the  warm 
interior  southern  portions  of  the  State;  within  our  limits  it  appears 
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to  have  been  found  only  once,  near  Eden  Vale  railroad  depot,  Santa 
Clara  Co.,  in  1893,  Davy.     Mar.-June.         * 

36.  POA  L.     Meadow-grass. 

Panicle  usually  open,  sometimes  dense  and  spikelike;  branches  in 
pairs  or  J  whorls.  Spikelets  compressed,  ovate  or  lanceolate,  2  to  6 
or  9-flowered.  Bracts  unequal,  keeled,  awnless;  lower  1  to  3-nerved; 
upper  larger,  3-nerved.  Rachilla  jointed  below  each  bractlet.  Bract- 
let  compressed-keeled,  herbaceous  or  membranaceous,  with  the  rachilla 
and  callus  often  clothed  below  with  webby  hairs  or  pubescent,  espe- 
cially on  the  dorsal  and  marginal  nerve;  apex  hyaline;  nerves  5  to  7, 
the  intermediate  ones  often  faint;  palea  2-fid,  nerves  2,  ciliate.  Scales 
acute.  Stamens  3  or  (rarely)  2  only  Achene  (in  ourS)  mostly  free 
from  the  bractlet  and  palea,  not  furrowed.  (Greek  poe,  grass  or 
herbage,  especially  that  grown  as  forage  for  cattle,  hence  meadow- 
grass.) 

Panicle  open. 

Annual;  stems  2  to  12  in.  high .  .  1.  P.  annua. 

Perennial;   stems  12  to  36  in.  high;  rootstock  distinctly  stoloniferous  and 

running 2.  P.  praienais. 

Panicle  contracted,  more  or  less  dense  and  spilselike;  perennials;  flowers  often 
dioecious  or  polygamo-dioecious 
Rootstock  running,  long  and  slender;  coast  and  sand-danes  .  3.  P.  DougUuii. 
Rootstock  tufted,  not  running. 
Panicle  3   to  4V^  in.  long;    longest  branches    1  to  2   in.  long,  spikelet- 
bearing  on  the  upper  three-fourths;  bracts  and  bractlets  not  ciliate  on 

the  keels;  bunch-grass  of  dry  hillsides A.  P.  aecunda. 

Panicle  2  to  3  in.  long;  longest  branches  less  than  1  in.  long,  densely 
spikelet-beanng  almost  to  the  base;  bracts  and  bractlets  scabrously 
ciliate  on  the  keels;  moist  sandy  place^:}  on  the  coast  clifl^. 

5.  P.  unilateralis. 

1.  P.  annua  L.  Walk-grass.  Annual;  stems  compressed,  weak, 
geniculate  below,  2  to  12  in.  high;  ligule  1  to  2  lines  long;  blades 
bright  green,  glabrous,  1  to  2  lines  wide;  panicle  often  1-sided,  IJ 
to  3}  in.  long;  branches  single  or  in  pairs,  rarely  in  threes,  7  to  12 
lines  long;  spikelets  sessile  or  shortly  pedicellate,  2  to  2 J  lines  long, 
3  to  7-flowered;  bractlets  somewhat  pilose  below.  Naturalized  and 
widely  distributed:  Monterey,  1846-47,  Hartweg;  Berkeley;  etc.  A 
very  troublesome  weed  on  garden  walks,  hence  the  vernacular  name; 
our  earliest-flowering  grass.     Nov. -Apr. 

2  P.  pratensis  L.  Kentucky  Blue-grass.  Perennial;  root- 
stock  distinctly  running  and  stoloniferous;  stem  and  sheaths  smooth; 
panicle  open-pyramidal,  3  to  4  in.  long;  spikelets  crowded  at  the 
ends  of  the  branches,  almost  sessile,  3  to  5-flowered;  bractlet  distinctly 
6- nerved,  webbed  at  the  base. 

Introduced  within  our  limits;  frequently  met  with  as  an  escape 
from  lawns:  Berkeley.     Apr.-May. 

3.  P.  Douglasii  Nees.  Sand-grass.  Perennial;  rootstock  slen- 
der, widely  creeping;  stems  tufted,  8  in.  high;  panicle  dense, 
spike-like,  ovoid,  obtuse,  1  to  2  in.  long;  spikelets  3  to  6  lines  long; 
flowers  dioecious. 
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Apparently  peculiar  to  California,  common  in  drifting  Bands  along 
the  seashore:  Monterey;  San  Francisco;  Tiburon;  Point  Reyes; 
Bodega  Point  and  northward.     Apr. 

4.  P.  secunda  Presl.  Tufted  perennial;  stems  stout,  rigid,  erect, 
about  1  ft.  high;  sheaths  minutely  scabrid  above;  ligule  1^  to  2  lines 
long,  acute,  glabrous  or  minutely  pubescent  on  the  back;  blades 
short,  flat,  f  to  1  line  wide;  panicle  8  to  4J  in.  long,  oblong,  acute, 
contracted,  densish;  branches  scabrous,  erect,  overlapping,  about  3  at  a 
node,  the  longest  1  to  2  in.  long,  spikelet-bearing  on  the  upper  three- 
fourths;  spikelets  2^  to  3J  lines  long,  lanceolate-acuminate,  about 
6-flowerea;  pedicels  scabrous;  bracts  acute,  scabrid,  3-nerved  below, 
the  nerves  evanescent  in  the  broad,  scarious  margin;  lower  IJ,  upper 
1}  lines  long;  bractlet  2  lines  long,  obtuse  when  flattened  out,  scabrid 
above,  6-nerved,  pubescent  on  the  nerves  below,  all  but  the  mid- 
nerve  evanescent  oelow  the  broad Ij'-scarious  apex;  palea  If  Jines  long, 
emarginate,  ciliate  on  the  keels;  anthers  purple,  1  line  long;  ovary  J 
line  long,  stigmas  J  line,  achene  a  little  over  1  line. — (Atropis-Cali- 
fornica  Thurb.  in  Bot.  Cal.,  in  part;  A.  Fendleriana  Beal,  in  part.) 

One  of  the  "  bunch- grasses  "  of  dr}^  hillsides,  apparently  quite 
widely  distributed,  though  perhaps  often  confused  with  other  species. 
Antioch;  Angel  Island,  etc. 

6.  P.  unilateral  is  Scribn.  Tufted  perennial;  rootstock  stout,  not 
creeping;  stems  stout,  erect  or  ascending  from  a  decumbent  base, 
6  to  10  m.  high,  freely  branching  below;  sheaths  smooth,  inflated  and 
loose;  ligule  IJ  to  8  lines  long,  acute;  blades  1  to  8  in.  long,  flat  or 
conduplicate,  J  to  IJ-  lines  wide,  abruptly  acute;  panicle  stout,  con- 
tractea,  dense  and  spike-like,  1  to  3  in.  long,  J  in.  broad,  often 
one-sided;  branches  densely  spikelet-bearing  almost  to  the  base, 
scabrous;  spikelets  almost  sessile,  2  to  4  lines  long;  bracts  acute, 
IJ  lines  long,  8-nerved,  ciliately  scabrous  on  the  Keel,  minutely 
ciliate  on  the  margins;  rachilla  pubescent;  floweTs  4  to  7,  imperfectly 
dioecious;  bractlet  2  lines  long,  acute  when  flattened  out,  faintly 
5-nerved,  scabrously  ciliate  on  the  mid-nerve,  not  woolly  below; 
palea  2-fid,  strongly  ciliate  on  the  keels;  anthers  yellow  or  purplish, 
1  line  long. 

Moist,  sandy  places  on  the  coast  bluffs  north  and  south  of  San 
Francisco:  Santa  Cruz  (type  locality),  Anderson;  Point  Reyes; 
Bodega  Point;  Point  Arena.     Apr.-June. 

37.  PANICULARIA  Fabr.     Manna-grass. 

Tall  grasses  of  wet  places.  Stems  smooth.  Panicle-branches  in  J 
whorls.  Spikelets  linear,  sub-terete,  many-flowered.  Bracts  not 
equaling  the  nearest  bractlet,  unequal,  membranaceous,  convex, 
awnless.  Rachilla  jointed  below  the  bractlets.  Bractlet  caducous, 
cartilaginous,  convex  or  flattish,  not  keeled;  tip  obtuse  or  slightly 
denticulate,  usually  scarious;  nerves  3  to  9,  conspicuous  below, 
evanescent  upwards;  palea  2-fid,  2-keeled,  nerves  ciliate.  Scales 
fleshy,  united,    truncate.      Stamens    3.      Ovary    glabrous.     (Latin 


68  GRAMINE^. 

panicula,  a  tuft  or  panicle    on    plants,    having    reference    to    the 
inflorescence.) 

1.  P.  pauciflora  (Presl.)  Ktze.  Smooth  Manka-orass.  Stout 
perennial  of  fresh- water  marshes;  rootstock  stout,  creeping;  stems 
2  to  4  ft.  high,  stout,  sometimes  2^  lines  in  diameter,  erect  from  a 
decumbent  base,  rooting  at  the  lower  nodes,  leafy  throughout;  leaves 
about  6;  sheaths  split  to  the  base,  loose,  smooth,  pale  green;  ligule 
broad,  obtuse,  entire  but  soon  becoming  lacerate,  1  to  8j^  lines  long; 
blade  4  to  12  in.  long,  3  to  7^  lines  wide,  flat,  scabrous;  panicle 
lax,  narrow,  6  to  8  in.  long,  pale  green;  branches  in  ^  whorls  of  2  to 
5  below,  capillary  and  flexuous,  rough,  erect,  somewhat  remote, 
spikelet-beanng  above  the  middle,  the  longest  about  8J  in.  long; 
pedicels  short;  spikelets  oblong,  2  to  3  lines  long,  4  to  6-flower6d; 
bracts  less  than  J  the  length  of  the  nearest  bractlet;  lower  1-nerved, 
acute;  upper  rounded,  3-nerved;  bractlet  about  1  line  long,  promi- 
nently 5-nerved,  scabrous,  with  a  purplish  border  below  the  scarious 
truncate-obtuse  serrulate  apex. — (Glyceria  pauciflora  Presl.) 

A  common  grass  in  fresh-water  marshes  of  the  Coast  Ranges  and 
Sierra  Nevada:  Lake  Pilarcitos;  Olema;  Guerneville  and  uorUiward. 
Apr.-Aug. 

38.  FESTUCA  Tourn.    Fescue-grass. 

Leaves  and  flowers  often  rather  harsh  to  the  touch.  Panicle 
various,  loose  and  spreading  or  racemose  and  sometimes  secund. 
Leaf-blades  often  auricled  at  the  base.  Spikelets  sub-terete,  2  to 
many  (rarely  by  abortion  only  l)-flowered.  Bracts  2  (rarely  only  1), 
not  equaling  the  nearest  bractlet,  membranaceous,  acute;  lower 
1-nerved;  upper  larger,  3-nerved.  Rachilla  jointed  below  the 
bractlets.  Bractlets  not  webby,  convex,  not  keeled,  chartaceous  or 
nearly  coriaceous,  3  to  5-nerved,  mucronate  or  awned  at  or  near  the 
tip,  uppermost  sometimes  empty;  palea  2-toothed  or  2-fid,  nerves 
hairy.  Scales  2,  notched  or  2-lobed.  Stamens  1  to  3.  Ovary 
usually  glabrous;  styles  short,  terminal.  (Latin  festuca,  a  slender 
shoot,  or  straw;  also  used  by  Latin  writers  to  designate  sorae 
straw-like  weed.) 

Perennials.  —  Eu-Festuca. 
Awns  less  than  2  lines  long. 
Steins  slender,  ^  to  3  ft.  high;   licjule  and  auricles    glabrous;  rootstock 
tufted,  soraeiimes  stoloniferous;  lowest  bractlet  2J4  to   3J^  lines  long. 

1.  P.  rubra. 
Stems  stout,  3  to  4  ft.  high;  ligule  and  auricles  villous  ...   2.  F.  Califwnica, 

Awns  4  to  6  lines  long Z.  F.  dentieuiata. 

Slender  annunls;  inflorescence  a  raceme  se  panicle  or  raceme;   awns  2>^  to  7 
lines  long.— VuLPiA. 
Branches  and  spikeUts  mostly  spreading;  the  latter  1  to  5-flowered;  bracts 

aub-eqnal,  the  lower  1^  to  2^  lines  long 4.  F.  mierodachya. 

Branches  and  spikelets  erect,  appressed;   spikelets  5  to  8  (rarely  only  3)- 

flowered;  bracts  often  very  unequal,  sometimes  sub-equal 

5.  F.  Myuros, 

1.  F.  rubra  L.  Ked  Fescue.  Rootstock  perennial,  tufted  and 
sometimes  stoloniferous;    stems  slender,  erect,  2  to  2J  ft.  high,  often 


GRASS   FAMILY.  69 

purplish;  sheaths  smooth;  hlades  very  narrow  and  slender,  almost 
setaceous,  smooth,  about  J-  line  wide,  4  to  10  in.  long;  ligule  very- 
short;  panicle  6  to  7  in.  long,  narrow,  sparse  or  somewhat  dense; 
rachis  and  branchlets  scabrid,  the  latter  erect,  in  pairs  below,  the 
longest  about  3  in.  long  and  bearing  8  to  5  spikelets  on  the  upper  }; 
pedicels  about  3  lines  long;  spkielets  6  to  7  lines  long,  6  to  8-flowered; 
bracts  awnless,  the  lower  2,  upper  2^  lines  long;  bractlets  2^  to  3^ 
lines  long,  glabrous  or  minutely  scabrous  above,  with  a  slender  awn 
1  to  1^  lines  long;  anthers  IJ  to  2  lines  long. — (F.  ovina  var.  rubra 
Gray.) 

Common  in  dry,  exposed  places:  Vaca  Mts.,  Jepson;  Los  Guilucos 
Yalley  and  Hood's  Peak,  Bioletti;  Point  Isabel;  Olema;  Point  Lobos, 
San  Francisco.     Apr.-June. 

2.  F.  Californica  Vasey.  CALiroRNiA  Fescue.  Kootstock  peren- 
nial, forming  large  tufts;  stems  clothed  with  the  dead  sheaths  below, 
3  to  4  ft.  high,  stout;  foliage  glaucous;  sheaths  often  lavender-colored 
at  the  base  when  young,  scabrous;  ligule  and  auricles  villous  without 
and  within;  panicle  6  to  9  in.  long,  drooping;  rachis  scabrid;  branches 
in  pairs  below,  spikelet-bearing  above  tne  middle;  spikelets  about  J 
in.  long,  4  to  7-flowered;  lower  bract  2  to  3 J,  upper  2 J  to  4  lines  long; 
bractlets  cuspidate  or  with  a  short  awn  usually  less  than  1  line  long, 
occasionally  nearly  2  lines  long;  anthers  purplish,  2j  to  3  lines  long. — 
(F.  scabrella  Thurb.  in  Bot.  Cal.,  not  of  Hook.) 

Forming  large  and  ornamental  tufts  on  the  shady  banks  of  canons 
in  the  Coast  Kanges:  Claremont  Canon;  Kedwood  Peak;  Olema; 
Point  Reyes.     Apr.-June. 

3.  F.  denticulata  Beal,  is  described  as  a  stout  and  rather  handsome 
grass,  with  loose  and  drooping  panicle  and  conspicuous  awns  4  to  6 
lines  long.  The  specimens  on  which  the  species  was  founded  (as  F. 
ambigua  Vasey,  not  of  Le  Gall)  were  collected  in  Oregon,  Howell; 
*' California,"  Kellogg  and  Harjord^  no.  1116,  and  Santa  Cruz, 
Anderson. 

4.  F.  microstachys  (Munro)  Nutt.  Western  Fescue.  Annual; 
stems  erect,  6  to  12,  or  in  shady  places,  24  in.  high;  panicle  1  to  4  in. 
long;  branches  secund,  usually  divergent,  remote,  the  longest  IJ  to  2 
in.  long;  spikelets  remote,  2J  to  6  lines  long,  1  to  6-flowered;  bracts 
glabrous  or  scabrous,  awnless,  sub-equal,  lower  IJ  to  2 J  lines  long; 
bractlet  IJ  to  2  lines  long,  awn  slender,  2J  to  4  lines  long. 

Napa  Valley;  Conn  Valley  Ridge;  near  Highland  Springs;  Berke- 
ley; Mt.  Tamalpais;  Cazadero.  Apr.-July.  Var.  pauciflora 
Scribn.  Inflorescence  often  reduced,  to  a  spike;  spikelets  1  to 
2-flowered. — Berkeley  Hills,  Davy.  Var.  ciliata  A.  Gray.  Bract- 
lets, and  sometimes  the  bracts  also,  densely  hispid. — Not  uncommon 
in  the  foothills  of  the  San  Joaquin  Valley  and  in  Southern  Cali- 
fornia; apparently  seldom  met  with  in  the  Coast  Range  valleys:  Napa 
City,  Jepson. 

6.  F.  Myuros  L.  Squibrel-tail  Fescue.  The  form  of  this 
variable  annual  species  which  is  recognized  in  Europe  and  the  eastern 
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States  as  typical,  F.  Pseudo-Myuros  Soyer-Willemet,  does  not  appear 
to  occur  within  our  limits,  if  in  California  at  all.  It  has  the  panicle 
3  to  12  in.  long,  very  slender  and  contracted;  bracts  unequal,  the 
upper  2  to  3  times  as  long  as  the  lower  and  usually  little  more  than  ^ 
the  length  of  the  contiguous  bractlet,  exclusive  of  its  awn;  bractlet 
not  ciliate.  Yar.  ciliata  Coss.  is  readily  distinguished  by  the  promi- 
nent marginal  ciliation  of  the  upper  half  of  at  least  the  uppermost 
bractlets,  the  marginal  hairs  being  long,  spreading  and  well  exserted; 
bracts  very  unequal,  the  lower  very  short  or  minute,  the  upper 
3  to  8  times  longer,  much  as  in  var.  arabigua  Hook.;  awn  of  the 
bractlet  3  to  7  lines  long. — (F.  Myuros  of  Thurber  in  Bot.  Cal.  not 
of  L.) 

Native  of  the  Mediterranean  Eegion,  naturalized  in  Galifomia 
from  Mendocino  Co.  to  San  Bernardino:  San  Francisco,  1866, 
Bolatider;  Little  Oak,  Jepson;  Bodega  Point,  Eastwood;  Berkeley 
Hills;    Briones   Hills;    Antioch;    Angel    Island.     Apr.-June. 

Var.  sciuroides  Coss.  Upper  portion  of  the  stem  usually  well 
exserted  from  the  sheath;  panicle  shorter  than  in  typical  F.  Myuros, 
usually  2  to  4  in.  long,  less  contracted;  bracts  less  unequal  (in  which 
it  closely  approaches  F.  microstachys  Nutt.),  lower  2  to  3  lines  long, 
upper  4  lines  long,  nearly  equaling  the  contiguous  floret;  bractlet 
glabrous  below,  minutely  scabrous  near  the  apex,  not  ciliate. — (F. 
sciuroides  Roth.) — Closely  related  to  the  typical  F.  Myuros,  but 
differing  from  it  in  most  of  the  above  points  and  from  F.  microstachys 
in  the  more  numerous  flowers  to  the  spikelet  and  the  erect  branches 
and  spikelets.  Native  of  Europe;  now  thoroughly  naturalized  and 
common  in  middle  California:  Bodega  Point,  Eastwood;  Berkeley; 
Oakland;  Point  Isabel;  Briones  Hills;  Lake  Merced;  Presidio,  San 
Francisco.     Mar. -June. 

39.  B  ROM  US  L.     Brome-orasb. 

Sheaths  often  closed;  leaf-blades  flat.  Panicle  usually  open; 
branches  slender  and  at  length  spreading,  rarely  dense  or  racemed 
with'  erect  branches.  Spikelets  5  to  many-flowered,  laterally  com- 
pressed or  sub-terete,  oval  to  lanceolate,  erect  or  often  drooping. 
Bracts  not  reaching  to  the  apex  of  the  lowest  bractlet,  membranaceous, 
acute,  awnless;  lower  1  to  5-nerved;  upper  3  to  9-nerved.  Rachilia 
jointed  below  the  bractlets.  Bractlets  rounded  on  the  back  below, 
somewhat  keeled  above  5  to  9-nerved,  awned  or  bristle-pointed;  awn 
mostly  arising  from  a  little  below  the  usually  shortly  2-fid,  hyaline 
apex.  Palea  nearly  as  long  as  the  bractlet,  2-fid,  with  2  prominent, 
usually  pectinate-ciliate  keels.  Ovary  obovate  or  linear,  crowned  by 
a  2  to  3-lobed,  hairy,  membranaceous  appendage;  styles  very  short, 
more  or  less  lateral,  plainly  arising  below  the  apex  of  the  ovary; 
stigmas  feathery.  Achene  oblong  or  linear,  often  more  or  less  condu- 
plicate,  grooved,  adhering  to  the  palea  or  more  or  less  to  the  base  of 
the  bractlet.  (Bromos,  the  ancient  Greek  name  for  a  kind  of  oats, 
derived  from  broma,  food.     Closely  allied  to  Festuca.) 

Lower  bract  1  to  3-nerved. 
Perennial;  spikelets  narrow,  sub-terete,  acuminate  before  anthesis;  awns  IJ^ 
to  2^  lines  long Y.  B.  Issvipes, 
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Annual. 
Bractlets  6  to  10;  panicle  contracted;  awns  slender,  about  %  in.  long;  ligule 
lacerate;  panicle  dense,  obovate-cuneate,  1}^  to  2^  in.  long;  awns  6  to  9 

lines  long 2.  B.  nibens, 

Bractiets  4  to  6;  panicle  lax;  awn  stout,  rigid,  OTerl  in.  long 

3.  B,  maximus. 
Lower  bract  5  to  9-nerved. 

Annual;  panicle-branches  short,  erect 4.  B.  kordecuxua. 

Perennial;  panicle-branches  long,  drooping  at  mnturity. 
Stems  3  to  4  ft.  hiiih',  panicle  erect;  awn  3K  to  7  lines  long;  bracts  unrqual, 

lower  4  to  6,  upper  5  to  7  lines  long:  racnilla  pnbescent.5.  B.  carinaiua. 
Stems  1^  to  3  (t.  high:  panicle  drooping;  awn  2  to  8>^  lines  long*  bracts  hub- 
equai,  about  6  lines  long;  rachilla  pubcrulent 6.  B.marginatus. 

1.  B.  laevipes  Shear.  Nodding  Brome.  Perennial;  stems 
slender,  erect  from  an  arcuate  base,  2  to  3  ft.  high ;  sheaths  smooth  or 
scabrid;  blades  flat,  scabrid,  2  to  8  lines  wide;  panicle  lax,  drooping, 
5  to  8  in.  long;  branches  bearing  few  spikelets;  spikelets  drooping, 
narrow,  subterete,  acuminate  before  an  thesis.  12  to  16  lines  long,  6  to 
9-flowered;  bracts  smooth,  1  to  3-nerved;  internodes  of  rachilla  J  to 
IJ  lines  long;  bractlets  5  to  7J  lines'  long,  '7-nerved,  the  alternate 
nerves  longer  and  more  prominent,  densely  ciliate-pubescent  on  the 
margin  nearly  to  the  apex,  and  also  on  the  back  near  the  base;  apex 
neany  flat,  entire;  awn  1 J  to  2 J  lines  long 

San  Pablo  Ridge;  Briones  Hills;  Hood's  Peak,  and  northward  in 
the  Coast  Ranges,  in  woodlands  and  among  brush.     May. 

2.  B.  rubens  L.  Red  Brome.  Soft,  densely  tufted,  slender 
annual,  8  to  16  in.  high;  ligule  lacerate,  1  to  2  lines  long;  panicle 
obovate-cuneate,  IJ  to  2J  in.  long,  erect,  dense,  tinged  with  reddish- 
brown,  branches  bearing  1  to  4  spikelets;  spikelets  6  to  9-flowered; 
lower  bract  3  to  5  lines  long,  lanceolate,  l-nerved,  upper  5  to  7  lines 
long,  3-nerved;  bractlets  7-nerved,  awn  6  to  9  lines  long. 

Naturalized  from  southern  Europe:  Miller  Canon,  Solano  Co., 
Jepson;  Briones  Hills;  Antioch.     Apr.-May. 

8.-  B.  maximus  Desf.  Broncho-qra.ss.  Annual;  stems  1  to  2  ft. 
high;  ligule  IJ  to  2  or  3  lines  long,  truncate,  lacerate;  blades  2  to  3 
lines  wide,  flat,  bright  green,  sparsely  villous;  panicle  6  to  8  in.  long, 
at  first  erect,  then  drooping;  lowest  whorls  4  to  5-branched;  longest 
branches  less  than  twioe  the  length  of  the  spikelet;  spikelets  solitary 
or  in  pairs,  often  If  in.  long  excludina:  the  awns,  linear-lanceolate, 
very  scabrous,  often  purplish;  bracts  scarious  except  the  nerves,  very 
narrow,  awn-pointed,  I  to  3-nerved;  lower  7  to  10  lines  long;  upper 
11  to  14  lines  long,  long-acuminate;  bractlets  4  to  6,  thin,  7-nerved, 
11  to  14  lines  long  with  2  long,  hyaline  teeth  2  to  3  lines  long;  awn 
IJ  to  2  in.  or  more  long,  rigid,  scabrous,  arising  from  below  the  teeth; 
anthers  J  line  long,  yellow. — (B.  rigidus  Beal,  not  of  Roth.) 

Native  of  the  Mediterranean  Region:  naturalized  "near  the  Mission 
Dolores,  in  afield  under  cultivation,"  Bolander,  about  1862;  Berkeley. 
San  Francisco;  Suisun  Marshes;  Briones  Hills;  San  Jose;  Tulare. 
Apr.-May.     Now  one  of  our  most  abundant  grasses. 

4.  B.  hordeaceus  L.  Soft  Brome.  Annual,  erect,  1  to  IJ  ft. 
high;  whole  plant  excepting  the  stems  and  uppermost  sheaths,  softly 
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downy;  ligule  ^  to  1^  lines  long,  truncate,  serrate,  blades  2  to  4}  lines 
wide;  panicle  3  to  5  in.  long,  erect,  rather  dense;  branches  very 
short,  erect;  spikeleis  lanreolate,  turgid,  about  6  lines  long,  5  to 
9-flowered;  bracts  acute,  with  broad  scarious  margins  and  tips;  lower 
3  to  6-nerved;  upper  7-nerved;  bractlets  closely  imbricate,  broadly 
oval,  7-nerved,  margins  and  apex  broadly  scarious;  awn  from  below 
the  apex,  slender,  1  to  2^  lines  long;  palea  distinctly  ciliate;  anthers 
yellow,  J  line  long. — (B.  mollis  L.) 

Native  of  Europe,  naturalized  and  very  common  by  roadsides  and 
in  waste  places  within  our  limits  and  northward  and  southward: 
Berkeley;  Oakland;  Livermore;  Evergreen;  Brentwood;  Antioch; 
Santa  Kosa;  Point  Keyes;  Morleys  Station.  May.  Apparently 
introduced  since  the  State  Survey  collections  were  made,  as  it  is  not 
included  among  the  species  enumerated  in  the  State  Survey  publica- 
tions. Sometimes  called  *' Poverty -grass.'*  Var.  olabrbscens 
(Coss.)  Shear,  differs  from  the  type  in  having  the  bractlet  glabrous 
and  shining  or  only  scabrous.     Common  at  Berkeley. 

5.  B.  carinatus  H.  &  A.  Perennial;  stems  stout,  strictly  erect, 
3  to  4  ft.  high,  the  sheaths  almost  closed,  the  lower  hirsute  with 
long,  retrorsely  spreading  hairs  or  scabrid,  upper  sometimes  glabrous; 
ligule  about  2|  lines  long;  blades  4  to  6  lines  wide  near  the  base,  often 
hairy  above;  panicle  9  to  12  in  long;  lower  branches  4  or  6,  in  half 
whorls,  long,  scabrous,  becoming  drooping,  shortly  branched  and 
bearing  their  few  spikelets  only  above  the  middle;  spikelets  com- 
pressed, oblong,  12  to  15  lines  long,  7  to  10-flowered;  bracts  unequal, 
lower  4  to  6,  upper  5  lines  lonaj,  3  to  7-nerved;  rachilla  pubescent; 
bsactlets  7  to  8  lines  long,  about  7-nerved,  densely  and  minutely 
pubescent  and  scabrous;  awn  3J  to  7  lines  long;  anthers  bright 
yellow. 

Common  in  the  Coast  Kanges  of  middle  California:  near  Gueme- 
ville;  Berkeley;  Olema,  etc.     May. 

6.  B.  marginatus  Nees.  Near  to  the  preceding,  but  smaller  in 
everyway;  stems  slender,  1 J  to  3  ft.  high,  often  drooping;  sheaths 
more  or  less  hirsute,  prominently  ciliate  at  the  throat;  panicle  4  to  0 
in.  long;  spikelets  more  slender,  6  to  9  lines  long,  mostly  6  (rarely  10)- 
flowered;  bracts  sub-equal,  about  6  lines  long;  rachilla  puberulent; 
bractlets  closely  imbricate;  awn  2  to  3 J  lines  long. — (Ceratochloa 
breviaristata  Hook.) 

Common  in  the  Coast  Ranges  from  San  Francisco  and  Berkeley  to 
Eureka.     May. 

Tribe  8.     Hordeae.     Barley  Tribe. 

Inflorescence  a  simple,  bilateral  spike  (rarely  normally  racemose  or 
paniculate  in  some  species  of  Hordeum  and  Elymus,  and  abnormally 
in  monstrosities  or  luxuriant  cultivated  varieties  of  these  and  other 
genera).  Rachis  often  flexuous,  more  or  less  flattened  and  toothed  or 
deeply  notched   at  the  nodes;   often,  but  not  always,  jointed  at  the 
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nodes  so  -that  at  maturity  the  internodes  fall  away  with  the  attached 
spikelet;  when  the  rachis  is  not  jointed  the  rachilla  is  jointed  above 
the  bracts.  Spikelets  (in  ours)  in  2  opposite  rows,  solitary  or  2  or 
more  side  by  side  at  each  node,  sessile  or  very  rarely  pedicellate,  all 
perfect  or  polygamous  or  when  there  are  three  at  a  node  the  central 
perfect  or  polygamous  the  two  lateral  sometimes  imperfect,  1  to 
many-flowered,  when  many-flowered  the  uppermost  flowers  imperfect. 

A.  Spikelets  sessile. 
Spikelets  solitary  at  the  nodes  of  the  rachis. 
Flowers  1  or  2  in  a  spikelet;  spike  slender,  the  spikelets  deeply  sunk  in 
notches  of  the  rachis.— Suhtri be  L£PTUbk£. 

Bractlet  awnless;  callus  naked 40.  Lepturus. 

Bractlet  awned;  callufi  hairy.  , 41.  Scribneria. 

Flowers  3  or  more  in  a  spikelet.— Subtribe  Tbiticba. 
Spikelets  placed  edgewise  to  the  rachis,  so  that  the  backs  of  one  row  of 
bractlets  are  turned  toward  the  notch;  bract  1  only,  except  in  the 

terminal  spikelet 42.  Lolixjm. 

Spikelets  placed  flatwise  to  the  rachis  so  that  one  side  of  each  row  of  bract- 
lets  is  turned  towards  the  notch;  bracts  2  to  each  spikelet 

43.  Aqropyron. 
Spikelets  2  or  more  side  by  side  at  the  nodes  of  the  rachis.— Subtribe  ELYMBiC. 

Flowers  2  or  more  in  each  spikelet;  rachis  jointed  at  the  nodes  or  not. 

Bracts  but  little  smaller  than  the  bractlets 44.  Elymus. 

Bracts  minute,  or  obsolete  and  leaving  only  scars 45.  Asperella. 

Flowers  solitary  in  each  spikelet;  rachis  jointed  at  the  nodes,  each  internode 
at  maturity  falling  away  with  the  attached  spikelet .  .  .46.  Hordeum. 
B.  Spikelets,  at  least  the  lateral  ones,  pedicellate. 
Flowers  2  or  more  in  each  spikelet;  rachis  jointed  at  the  nodes  or  not 

44.  Elymus. 
Flowers  solitary  in  each  spikelet;  rachis  jointed  at  the  nodes,  each  internode 

at  maturity  falling  away  with  the  attached  spikelet ...  46.  Horedum. 

40.   LEPTURUS  K.  Br.     Hard-grass. 

Ours  slender,  branching  annuals.  Inflorescence  a  simple,  terminal, 
slender,  cylindrical,  jointed  spike,  at  maturity  each  internode  sepa- 
rating with  the  attached  spikelet.  Spikelets  sessile,  distichous,  alter- 
nate, solitary  in  the  notches  of  the  axis,  their  backs  turned  towards 
the  notches;  uppermost  spikelet  terminal.  Bracts  1  or  2,  exceeding 
the  bractlet,  approximate  in  the  lower,  opposite  in  the  upper  spikelet, 
sub-equal,  hard  and  rigid,  narrow,  5-nerved,  acute,  awnless,  one 
spreading  when  in  flower.  Flowers  2,  or  1  with  an  empty  bractlet 
above  it.  Bractlets  sub-equal,  hyaline,  acute  (in  ours),  awnless. 
Palea  2-nerved.  Scales  entire,  glabrous.  Stamens  3  or  fewer. 
(Greek  leptos,  slender,  oura,  tail,  referring  to  the  slender,  tail-like 
spikes.) 

1.  L.  cylindricus  Trin.  Cylindrical  Hard-grass.  Stems  12 
to  14  in.  high;  spike  3  to  6  in.  long,  stout,  cylindrical,  straight; 
lateral  spikelets  with  only  1  bract;  bractlets  acute. 

Native  of  the  Mediterranean  Kegion;  introduced  along  the  coast 
near  San  Francisco:  Tiburon,  1886,  Greene;  Petaluma  Marshes,  1896, 
Leckenhy;  San  Pablo  and  Pinole  Canons,  in  adobe  soil,  abundant, 
1900,  Davy.     June-July. 

2.  L.  incurvatus  (L.)  Trin.  Curved  Hard-grass.  Usually  has 
a  more  slender,  incurved  spike,  with  the  lateral  spikelets  subtended 
by  2  bracts. 


74  ORAMINEJE. 

An  introduced  weed,  native  of  the  Mediterranean  Begion:  -between 
Bolinas  and  Olema,  1886,  Greene;  South  San  Francisco,  1891, 
Brandegee;  Martinez;  Point  Reyes, />avy;  reported  also  from  Tiburon, 
Behr,     June-July. 

41.  SCRIBNERIA  Hackel. 

A  low,  slender,  erect,  tufted  annual.  Inflorescence  a  strict,  slender, 
jointed  spike,  breaking  up  at  maturity.  Spikelets  1-flowered,  sessile 
and  half  embedded  in  the  notches  of  the  rachis,  solitary  or  rarely  in 
pairs,  alternate,  long  and  slender.  Bracts  much  exceeding  the  bract- 
let,  persistent,  unequal,  linear-lanceolate,  acute,  awnless,  eccentrically 
keeled,  very  rigid;  upper  3  to  5-nerved,  lower  2  to  3-nerved  and 
ribbed.  Rachilia  very  short,  jointed  above  the  bracts,  with  a  ring  of 
hairs  surrounding  the  base  of  the  bractlet,  prolonged  as  a  minute 
hairy  point.  Bractlet  and  palea  sub-equal,  keeled;  bractlet  charta- 
ceous,  1-nerved,  toothed  at  apex  and  bearing  a  stout  awn  about  its 
own  length  from  between  the  teeth;  palea  hyaline,  1-nerved,  acumi- 
nate and  deeply  2-fid.  Scales  obsolete.  Stamen  1.  Ovary  glabrous, 
narrowly  obovate;  stigma  short,  sessile,  feathery.  Achene  linear- 
tapering,  obtuse,  free,  slightly  compressed  laterally,  not  grooved; 
embryo  prominent.  (In  honor  of  F.  Lamson-Scribner,  Agrostologist 
to  the  United  States  Department  of  Agriculture.) 

1.  S.  Bolanderi  (Thurb.)  Hackel.  Scribneria.  Stems  2  to  6 
in.  high,  mostly  simple,  leafy;  sheaths  striate;  ligule  prominent, 
1  to  2  lines  long,  acute;  blades  J  to  |-in.  long,  narrow,  involute, 
acute;  spike  f  to  2  or  4 J  in.  long,  erect,  slightly  flexuous  or  curved, 
purplish;  spikelets  about  3  lines  long,  usually  exserted,  scabrid. — 
(Lepturus  Bolanderi  Thurb.) 

Found  in  dry  gravelly  soils  on  hillsides  and  roadsides  from  Lake 
and  Mendocino  Cos.  northward  to  Oregon,  and  in  the  Sierra  Nevada: 
Russian  River  Valley,  Long  Valley  and  Round  Valley,  Mendocino 
Co.,  1866,  Bolayider;  Yreka;  Lakeport;  Mariposa  Co.  Apr. -May. 
Not  recorded  from  within  our  limits,  but  to  be  looked  for  in  Sonoma 
Co.,  in  the  upper  Russian  River  Valley. 

42.  LOLIUM  L.     Ray-grass. 

Leaf-blades  flat.  Spike  simple,  solitary;  rachis  not  jointed  at  the 
nodes.  Spikelets  in  notches  excavated  alternately  on  opposite  sides 
of  the  rachis,  with  the  backs  of  one  row  of  bractlets  turned  towards  it, 
3  to  several-flowered,  flattened  laterally.  Bracts  2  in  the  terminal 
spikelet,  only  1  (the  outermost)  or  1  and  a  rudiment  in  the  lateral 
spikelets.  Rachilia  jointed.  Bractlet  firm,  5-nerved.  Palea  ciliate. 
Stamens  8.  Scales  2,  mostly  as  long  as  the  ovary.  Ovary  smooth  or 
slightly  downy  at  top;  styles  very  short;  stigmas  feathery.  (Lolium, 
the  name  used  by  ancient  Latin  writers  to  designate  Darnel,  Lolium 
temulentum,  and  perhaps  other  grain-field  weeds.  At  once  distin- 
guished from  all  other  genera  of  the  tribe  Hordete  by  the  solitary, 
flat  spikelets,  arranged  distichously  with  one  edge  towards  the  rachis.) 

Bract  shorter  than  the  much  flattened  spikelet 1.  L.  verenne. 

Bract  equaling  or  exceeding  the  turgid  spikelet 2.  L.  temulentum. 
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1.  L.  perenne  L.  English  Perennial  Rat-grass.  Perennial; 
stems  1  to  2  or  even  3  ft.  high,  smooth;  foliage  dark-green;  sheaths 
smooth,  slightly  compressed;  ligule  short;  edges  and  upper  surface  of 
hlade  scabrid;  spike  4  to  12  in.  long,  strict,  stout,  bearing  6  to  10 
spikelets,  or  slender  and  bearing  3  to  4  spikelets;  rachis  smooth,  chan- 
neled; spikelets  J  to  J  in.  long,  quite  smooth,  shining,  7  to  11- 
flowered;  bracts  strongly  ribbed,  linear-lanceolate;  bractlei  linear- 
oblong,  terete,  obtuse  or  cuspidate  or  rarely  very  shortly  awned, 
ribbed;  anthers  purple.  Introduced  by  roadsides  and  in  waste  places: 
Berkeley;  Point  Reyes,  etc.     Feb. -Aug. 

Var.  tenue  Kunth  (L.  tenue  L.).  Facet's  Rat-grass.  Peren- 
nial; more  slender  than  the  species;  spikelets  3  to  4-flowered;  bractlet 
acute,  rarely  very  shortly  awned. 

Var.  Italicum  Hook.  (L.  Italicum  R.  Br.).  Perennial  Italian 
Rat-grass.  Biennial  or  perennial;  stems  taller,  leaves  broader;  both 
leaves  and  spikelets  lighter  green  in  color  than  in  the  species;  spike- 
lets 6  to  lO-nowered;  bractlets  long-  or  short-awned.  It  is  a  cultivated 
form  not  known  in  the  wild  state  except  as  naturalized. 

Var.  multiflorum  Auct.  (L.  multiflorum  Lam.).  Annual 
Italian  Rat-grass.  Annual  (or  at  most  only  biennial);  spikes  very 
handsome,  often  reddish -tinged  and  curved;  spikelets  13  to  26- 
flowered;  bractlet  of  uppermost  flowers  awned;  bractlet  broader  in 
the  middle,  and  therefore  appearing  more  curved  on  the  margins, 
than  in  var.  Italicum;   rachis  more  scabrous. — Cloverdale;  Berkeley. 

2.  L.  temulentum  L.  Darnel.  Poison-darnel.  Annual; 
stem  stout,  1  to  3  ft.  high;  spike  rather  stout;  spikelets  6  to  7- 
flowered;  bract  sharp-pointed,  not  ribbed,  extending  to  the  apex  of  or 
beyond  the  uppermost  bractlet;  bractlet  shorter,  broader  and  more 
turgid  than  in  L.  perenne,  terminating  in  an  awn  as  long  as  the 
spikelet,  or  sometimes  short-awned  or  awnless  (var.  arvense  Syme.); 
in  other  respects  similar  to  L.  perenne. 

Naturalized  from  Europe:  Berkeley;  San  Francisco;  Antioch; 
Briones  Hills;  Point  Reyes  and  elsewhere;  not  uncommon  as  a  weed 
in  waste  places.     May. 

43.  AGROPYRON  J.  Gaertn.     Wheat-grass. 

Ours  perennials  with  very  short  ligule.  Inflorescence  a  simple, 
slender,  stifl'  and  erect  spike.  Spikelets  3  to  rnany-flowered,  large, 
solitary,  sessile,  inserted  broadside  or  somewhat  obliquely  to  the 
rachis,  distichous,  compressed.  Bracts  not  equaling  the  nearest 
bractlet,  unequal,  lanceolate  or  linear,  many-nerved.  Bractlet  cori- 
aceous, 6  to  7-nerved.  Palea  hyaline,  flattened,  usually  ciliate- 
keeled.  Scales  ovate,  entire,  ciliate.  Stamens  3.  Ovary  hairy  at 
the  apex;  styles  very  short,  distinct;  stigmas  distant,  feathery. 
Achene  hairy  at  apex.  (The  Greek  name  for  some  allied  grass,  from 
agros,  field,  puros,  wheat, — hence  field-  or  wild-wheat.) 

Bractlet  long-awn ed. 

Bracts  awnless;  awns  of  bractlet  8  to  18  lines  long 1.-4.  scabi-um. 

Bracts  shortly  awued;  awn  of  bractlet  6  to  7  lines  long  .  .  .2,  A.  Richardsoni. 
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Bracelet  awnless  or  with  a  very  short  awn;  bracts  more  than  %  the  length  of 
the  splkelet. 

Rootstock  tufted,  not  stoloniferous Z.  A.  tenerum. 

Rootstock  long,  slender,  running  and  stoloniferous  ....    4.  A,  arenieolum. 

1.  A.  scabrum  Beauv.  Australian  "Wheat-grabs.  Stems 
stout,  erect,  2  to  3  ft.  high;  blades  short,  involute,  smooth  below; 
spike  8  to  16  in.  long;  spikelets  10  to  14  in  number,  1  to  1|^  in^  long 
excluding  awns,  narrow,  6  to  10-flowered,  the  lowest  f  to  IJ  in.  apart; 
bracts  about  7  lines  long,  awnloss,  cartilaginous,  pale  green,  with 
broad,  scarious  margins,  smooth  or  minutely  and  sparsely  soabrid, 
striate;  bractlet  chartaceous,  with  a  broad,  scarious  margin,  minutely 
scabrid;  awn  8  to  18  lines  long,  mostly  flexuous  and  widely  divergent. 

A  pale,  ejlaucous,  Australian  species,  sparingly  introduced  into 
California:  San  Jose,  1879,  Miss  Norton;  also  reported  by  Bolander 
from  "very  dry  hillsides,  south  side  of  Eel  Ridge,  Mendocino  Co., 
June  15,  1867,"  and  *'in  gardens  near  San  Francisco." 

2.  A.  Richardsoni  (Trin.)  Schrad.  Richardson's  Wheat- 
grass.  Stems  stout,  sub-solitary,  erect,  3  to  3 J  ft.  high;  blades  2  to 
6  in.  long,  2 J  lines  wide,  setaceous-pointed,  scabrous  above,  sm(»oth 
below;  spike  6  to  7  in.  long;  lowest  spikelets  about  J  in.  apart;  spike- 
lets  6  to  7  lines  long  without  the  awn,  3  to  4-flowered;  bracts  6  to  7 
lines  long  without  the  awn,  scabrous  on  the  many  nerves,  their  awns 
about  2J  lines  long;  awn  of  the  bractlet  6  to  7  lines  long,  erect. 

Oakland,  Bolander;  probably  introduced,  apparently  not  since 
collected.     July. 

3.  A.  tenerum  Vasey.  Slender  Wheat-grass.  Rootstock 
tufted,  not  stoloniferous;  stems  slender,  erect,  from  a  slightly  ascend- 
ing, leafy  base,  14  to  20  in.  high;  blades  1  to  6  in.  long,  1  to  If  lines 
wide,  flat,  rough;  spike  3 J  to  5  in.  long;  spikelets  13  to  16;  bracts 
more  than  f  the  length  of  the  spikelet,  awnless  or  awn-pointed,  gla- 
brous, scabrously-ciliate,  broadest  below  the  middle. — (A.  repensvar. 
tenerum  Beal.) 

San  Mateo,  Bolander,  • 

4.  A.  arenicolunn'  Davy,  sp.  nov.  Dune  Wheat-grass.  Root- 
stock  long,  slender,  creeping  and  stoloniferous;  stems  6  in.  high,  erect 
or  arcuate  at  base,  clothed  with  dead  sheaths  below;  branches  intra- 
vaginal;  sheaths  glabrous;  ligule  reduced  to  a  ring  J  line  long;  blades 
convolute,  glabrous  below,  above  clothed  with  a  sparse  pubescence 
and  deeply  channeled,  6  to  10  in.  long,  2  lines  wide,  auricled  at  base, 
the  auricle  prolonged  into  a  curved  horn;  spike  IJ  to  2  in.  long; 
rachis  almost  smooth;  spikelets  approximate,  J  in.  long,  4  to  6- 
flowered;  bracts  5  to  6J  lines  long,  long-acuminate,  subulate-pointed, 
ciliate,  3  to  5-nerved,  coriaceous;  bractlets  broad,  subulate-pointed, 
scabrid.  coriaceous;  palea  ciliate. 

A  dwarf  maritime  species,  apparently  rare:  type  locality,  sand-dunes 
at  Point  Reyes,  Davy,  no.  6879;  Bodega  Point,  Eastioood. 

44.  ELYMUS  L.     Wild  Rye. 
Perennials;    stems    tall    and    rigid.      Leaf-blades    usually  broad. 
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Spikes  stout,  cylindrical,  usually  dense.  Spikelets  2  to  6  (sometimes 
only  1  above)  at  each  node  of  the  more  or  less  flattened  and  notched 
ruchis,  placed  side  wise  to  the  rachis,  usually  sessile,  2  to  7  (rarely 
only  l)-llowered.  Bracts  persistent,  placed  side  by  side  in  front  of 
eacfi  spikelet  so  that  those  at  a  node  together  resemble  an  involucre, 
rarely  divided  into  several  awns  ^section  Sitanion),  firm,  1  to  5- 
nerved,  linear  or  narrowly  lanceolate-subulate.  Kachilla  jointed 
below  the  bractlets,  terminating  in  a  perfect  or  staminate  flower  or  an 
empty  bractlet.  Bractlets  usually  coriaceous,  rounded  on  the  back. 
Paiea  2-keeled.  Scales  large,  usually  ciliate.  Stamens  3;  anthers 
large.  Ovary  hairy;  stigmas  sessile  or  nearly  so,  distant.  Achene 
oblong,  hairy  at  the  apex,  grooved  on  the  inside,  adherent  to  the 
bractlet  and  palea.     (Greek  elumos,  a  kind  of  grain.) 

Br»ctlet  cuspidate  or  awn-pointed,  bat  not  long-awned. 
Spikeleis  %  to  I  in.  long;  lowest  bractlet  7  to  10  lines  long;  li^ule  about  ^  line 

long;  ht-  ut  grastt  of  maritime  dunes  and  t^andy  beaches.l.  E.  arenarius. 
Spike.*  ts  ^  to  ^  in.  Imig;  lowest  bractlet  5  to  6  lines  long. 
Ligule  about  1  line  long:  npike  stout,  usually  dense,  contracted;  spikelets 

many:  siont  grass  oi  moist  places  among  ttie  tiills.  .  .2.E.  condenantus. 
Ligule  aboui  ^  li  e  long;  spike  slender;   spikelets  few;   plant  usually 
glaucous  v\  uh  a  bluish  bloom;  slender  grass  of  bottom  lands  in  the 

warmer  valleys     S.  E.  triticoidea. 

Bractlet  with  an  awn  mostly  equaling  or  longer  than  itself. 
Bracts  eutiie.   UHrrowly  lanceolate-subulate,    mostly   acuminate  or  awn- 
pointed  but  not  long-awned. 
Root»tock  -toloniferous. 
Awns  erect;  sheaths  glabrous  or  retrorsely  pubescent. 
Ligule  less  thau  ^  line  Ions:,  regularly  truncate. 

Hheaths  den>ely  re  ror>elv  pubescent i.  E.  pubescens. 

Sheaths  smooth  or  sea brid 5.  E.  alaucus. 

Ligule  about  I  line  long,  rounded;  bractlet  hispidalous.6.  E.  nwpidulua. 
Awns  very  diver  ent  wh«n  dry,  straight  and  erect  when  moistened:  lower 

sheaths  densely  antrorst-ly  pubescent 7.  E.  divergena. 

Rnotstock  not  stoloniferous;  stems  leafy  and  tufted.  .  .  .  8.  J5.  angtutifoliua. 
Bracis  divided  into  long,  slender  awns  which  surround  the  spikelets  as  with 
an  involucre 9.  E.  Sitanion. 

1.  E.  arenarius  L.  Rancheria-grass.  Glaucous;  rootstock 
stout,  widely  creeping,  stoloniferous;  stems  stout,  erect,  3  to  6  ft.  high; 
sheaths  smooth,  cnanneled;  ligule  a  narrow  truncate  ring;  blades  13 
to  18  in.  long,  4  to  6  lines  wide,  flat  or  with  more  or  less  convolute 
margins  below,  attenuate,  rigid,  auricled  at  the  base,  Fcabrous  above, 
smooth  below;  spike  6  to  12  in.  long,  dense,  erect;  rachis  broadly 
winged,  pubescent  and  ciliate;  spikelets  large,  in  pairs  or  threes, 
imbricate,  mostly  appressed,  }  to  1  in.  long,  about  6-nowered;  bracts 
sub-equal,  7  to  12  lines  long,  rather  shorter  than  the  nearest  bractlet, 
lanceolate-acuminate,  3  to  6-nerved,  scabrous,  sparingly  ciliate  with 
long  hairs  on  the  mid-nerve  especially  above;  bractlet  about  9  lines 
long  including  the  long  point,  1 J  lines  wide,  8  to  9-nerved,  glabrous 
or  scabrid  or  sparingly  pubescent;  palea  about  0  lines  long,  ciliate  on 
the  keels;  anthers  3  lines  long 

Common  on  maritime  sand  dunes,  sandy  beaches,  and  coast  bluffs: 
Cliflf  House  and  South  Beach,  San  Francisco;  Alameda  Marshes;  Bay 
Farm  Island;  West  Berkeley;  cliff's  at  mouth  of  Bear  Valley;  Point 
Reyes.     July-Aucc. 
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2.  E.  condensatus  Presl.  California  Wild-btb.  Bootstock 
stout,  creeping  and  stoloniferous;  stems  stout,  erect,  8  to  6  ft.  bigh; 
sheaths  smooth;  ligule  about  1  line  long,  rounded,  fimbrillate;  blades 
about  12  in.  long,  4  to  6  linee  wide,  flat  with  more  or  lees  involute 
edges  below,  long-acuminate,  smooth  below,  scabrous  above;  spike  6 
to  8  in.  long,  compact,  erect;  rachis  scabrous  on  the  narrow  wings; 
spikelets  imbricate,  appressed,  in  pairs,  threes,  or  rarely  more,  when 
more  than  three  then  sometimes  1  or  2  are  pedicellate,  ^  to  f  in.  long, 
somewhat  turgid,  4  to  6-flowered;  bracts  suDulate,  rather  shorter  than 
the  nearest  bractlet,  scabrid,  about  6  lines  long;  bractlet  scabrid  at  the 
apex,  pulverulent  below,  more  or  less  shining;  lowest  about  6J  lines 
long,  including  the  very  short  point,  less  than  IJ  lines  wide,  7-nerved; 
palea  5 J  lines  long;  keels  glabrous  below,  scabrous  and  ciliate  above; 
anthers  2  to  2J  lines  long;  scales  about  J  line  long,  ovate,  ciliate. 

Moist  places  among  the  hills  of  the  Coast  Ranges;  not  uncommon 
within  our  limits:  along  the  lower  Sacramento  River,  Jepson;  Oakland 
Marshes,  Bolander;  Port  Costa;  Berkeley  Hills;  near  Petaluma.  Apr.- 
Sept.     Type  locality,  Monterey,  Hcenksy  1791. 

3.  E.  triticoides  Buckl.  Slender  Wild-rye.  Usually  glau- 
cous throughout;  rootstock  slender,  creeping;  stems  slender  or 
stoutish,  erect,  2  to  3 J  ft.  high;  sheaths  smootb;  ligule  reduced  to  a 
narrow,  truncate,  fimbrillate  ring;  blades  6  to  12  in.  long,  3 J  lines 
wide,  flat  or  involute,  scabrous  on  the  margins  and  nerves  especially 
above;  spike  about  6  in.  long,  erect,  somewhat  lax;  racbis  with  a 
narrow,  ciliate  wing,  puberulent;  spikelets  distant  above  and  below, 
overlapping  in  the  middle,  somewhat  divergent,  in  pairs  or  threes 
below,  solitary  above,  J  to  |  in.  long,  turgid,  4  to  6-flowered;  bracts 
sub-equal,  5  to  7  lines  long,  longer  than,  or  equaling  the  nearest 
bractlet,  acuminately  subulate,  scabrous  on  the  nerves  above;  bractlets 

3  to  5  lines  long  including  the  point,  IJ  lines  wide,  9-nerved,  gla- 
brous; palea  3J  to  4  lines  long,  scabrous  on  the  keels;  anthers  2J  lines 
long. 

Apparently  preferring  bottom  lands  in  the  warmer  valleys,  some- 
times in  alkaline  soils:  Little  Oak,  Jepson;  San  Jose;  Princeton. 
May-June. 

4.  E.  pubescens  Davy,  sp.  nov.  Pubescent  Wild-rye.  Erect 
perennial;  rootstock  stoloniferous;  stems  2  to  3  ft.  high,  erect,  slender, 
scabrid;  sheaths  densely  retrorsely  pubescent;  ligule  reduced  to  a 
truncate  ring  about  J  line  long,  fimbrillate  in  young  leaves;  blades  3  to 
6 J  in.  long,  2  to  3  lines  wide,  flat,  auricled  at  base;  spike  3  in.  long; 
rachis  witn  a  narrow,  ciliate  wing;  spikelets  in  pairs  or  often  solitary, 

4  to  5  lines  long,  few-flowered;  bracts  broadly  linear-lanceolate,  6 
lines  long,  about  1  line  wide,  scabrid;  lowest  bractlet  4 J  lines  long, 
scabrid;  awn  scabrid,  IJ  lines  long;  palea  3J  to  4  lines  long;  anthers 
1  line  long;  scales  less  than  J  line  long. 

Type  locality:  Point  Reyes,  in  a  swale  facing  the  ocean;  apparently 
rare.     July. 

5.  E.  glaucus  Buckl.  Glaucous  Wild-rye.  Erect  perennial; 
rootstock  stoloniferous;  stems  tufted,  erect  from  a  more  or  less  arcuate 
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base,  2i^  to  8  ft.  high,  smooth;  branches  2  to  3  from  the  base  of  each 
stem;  sheaths  smooth  or  minutely  scabrid;  ligule  regularly  truncate, 
entire,  less  than  ^  line  long;  blade  flat,  narrower  than  the  sheath, 
auricled  at  the  base,  scabrid  on  both  surfaces  or  the  lower  glabrous, 
3  to  6  or  rarely  in  very  luxuriant  specimens  7J  lines  wide,  acute; 
uppermost  2J  to  4  in.  long,  lowest  about  8  in.  long;  spike  linear, 
erect,  2J  to  6  or  rarely  7  in.  long,  2 J  to  4  lines  wide;  rachis  scabrid  on 
the  margins;  spikelets  in  pairs,  rarely  threes,  appressed,  4  to  6  lines 
long  excluding  awns,  8  to  4-flowered;  bracts  lanceolate,  4  to  6  lines 
long,  acuminate  or  awn-pointed,  with  2  to  4  prominent  scabrid  nerves; 
bractlets  scabrid  above,  5-nerved,  lowest  4J  to  6  lines  long,  tapering 
into  a  straight,  erect,  scabrid  awn  3J  to  7  lines  long;  palea  4J  to  1 
lines  long,  scabrid,  slightly  emarginate;  scales  J  to  1  line  long,  lanceo- 
late, acute,  toothed  on  one  side  or  the  margins  regularly  curved, 
sparingly  ciliate;  anthers  nearly  IJ  lines  long,  purplish;  achene  2J  to 

3  lines  long. 

Thickets  on  open  hillsides  along  the  coast,  common  within  our 
limits:  San  Francisco,  Bolander;  Point  Reyes;  Berkeley.  June- 
July. 

Var.  breviaristatus  Davy,  var.  nov.  Bracts  6  to  9  lines  long;  awn 
of  the  bractlet  0  to  3  lines  long. — Type  locality:  Point  Reyes,  Davy, 
among  sedges  and  brambles  in  swales;  Bodega  Point,  Easttvood. 
June-July. 

Var.  Jepsoni  Davy,  var.  nov.  Lowest  leaves  retrorsely 
pubescent. — Napa  Valley,  Jepson. 

Var.  tenuis  Vasey,  is  much  more  slender  in  every  way;  spikes  IJ 
to  2 J  lines  wide.—  It  is  not  definitely  recorded  from  within  our  limits, 
but  occurs  in  the  Sacramento  Valley  northward  to  Mt.  Shasta,  Palmer; 
Princeton.     May. 

Var.  nnaximus  Davy,  var.  nov.  Tall  and  stout;  leaf-blades  5 J  to 
8 J  lines  wide,  sometimes  glabrous  in  age;  spike  7  in.  long,  4  lines 
wide,  slightly  drooping  above;  spikelets  mostly  6-flowered;  bracts  7  to 
9  lines  long,  often  5-nerved;  awn  of  the  bractlet  very  variable,  4  to 
12  lines  long. — Napa  Valley,  Jepson;  Bodega  Point,  Eastwood. 

6.  E.  hispidulus  Davy,  sp.  nov.  Hispid  Wild-rye.  Rootstock 
stoloniferous;  stem  erect  from  a  more  or  less  arcuate  base,  about  3  ft. 
high,  rooting  and  branching  from  the  lowest  nodes;  lowest  sheaths 
scabrid,  uppermost  retrorsely  hispidulous;  ligule  of  uppermost  leaves 
entire,  rounded,  about  1  line  long;  blades  narrower  than  the  sheath, 
auricled  at  the  base,  scabrid  on  both  surfaces  and  sparsely  pubescent 
below,  IJ  to  4  lines  wide,  6  to  7  in.  long;  spike  4J  in.  long  excluding 
awns,  5  lines  wide;  spikelets  in  pairs,  ascending,  not  closely  appressed, 

4  to  6-flowered,  the  longest  10  lines  long  excluding  awns;  lowest 
internode  of  the  rachilla  about  1  line  long,  pubescent;  bracts  5 J  lines 
long,  lanceolate-subulate,  awn-pointed,  3-nerved,  scabrous;  lowest 
bractlet  7  lines  long  with  an  awn  its  own  length,  hispidulous  above, 
6-nerved,  palea  J  line  shorter,  pubescent  and  emarginate  above, 
scabrid  on  the  keels;  scales  J  to  1  line  long,  pubescent  and  ciliate, 
unevenly  lobed  near  the  base  on  one  side  only;  anthers  IJ  lines  long. 
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Type  locality:  Olema,  Marin  Co.,  Aug.  1898,  Davy,  no.  4806b. 
Near  to  E.  elaucus  var.  pubescens,  differing  in  the  longer  and  rounded 
ligule,  the  nispidulous  clothing  to  the  sheaths  which  is  less  abundant 
on  the  lowest  flian  on  those  above,  and  the  hispidulous  bractlets. 

7.  E.  divergens  Davy,  sp.  nov.  Divergent  Wild-rye.  Peren- 
nial; rootstock  short,  very  stout  and  woody,  not  stoloniferous;  stems 
stout,  erect,  2  to  2J  ft.  high;  sheaths  densely,  or  the  uppermost 
sparsely,  antrorsely  pubescent;  ligule  J  line  long,  regularly  truncate; 
blades  flat  or  becoming  involute,  2J  to  3J  lines  wide,  pubescent  on 
both  surfaces  or  the  uppermost  glabrous  on  the  lower  surface;  those 
of  the  lowest  cauline  leaves  about  12  in.  long,  those  of  the  uppermost 
2 J  to  4  in.  long;  peduncle  glabrous;  spike  4  to  6  in.  long,  slender; 
rachis  slender,  continuous;  spikelets  in  pairs,  sessile,  few-flowered; 
bracts  broad,  acuminate-pointed,  J  in.  long,  and  J  line  wide  at  the 
middle,  channeled;  bractlet  5  lines  long,  excluding  its  awn,  scabrid; 
awn  6  to  12  lines  long,  scabrous,  hygroscopic,  very  divergent  when 
dry,  straight  and  erect  when  ^moist;  palea  4  to  5  lines  long,  truncate, 
scabrous  on  the  margins;  achene  3  lines  long. 

Type  locality:  on  a  dry  bank  by  the  roadside  near  Petaluma, 
Sonoma  Co.,  Sept.  18,  1897,  Davy,  no.  4037;  common  on  dry,  brushy 
hillsides,  Point  Reyes,  July,  1900. 

8.  E.  angustifolius  Davy,  sp.  nov.  Narrow-leaved  Wild- 
rye.  Slender,  erect  perennial,  forming  low,  leafy  tufts;  rootstock 
apparently  not  stoloniferous;  stems  erect  from  a  more  or  less  arcuate 
base,  IJ  to  2 J  ft.  high,  smooth,  rooting  and  branching  freely  at  the 
lowest  nodes;  uppermost  sheaths  glabrous,  lowest  and  those  of  the 
branches  densely  retrorsely  scabrous  and  ciliate  on  the  margins,  or 
glabrous;  ligule  regularly  or  somewhat  obliquely  truncate,  J  line  long; 
blades  flat,  or  involute  when  dry,  1 J  or  rarely  2 J  lines  wide,  sparingly 
pubescent  and  scabrid  on  the  upper  surface,  antrorsely  scabrid  on  the 
lower,  much  narrower  at  the  base  than  the  sheath  and  strongly  auri- 
cled;  lowest  cauline  blades  7  to  8  in.  long,  uppermost  about  4  in. 
long;  spike  lanceolate-linear,  2J  to  4J  in.  long,  3  to  5  lines  wide; 
rachis  scabrous  on  the  margins;  spikelets  in  pairs,  ascending  or 
appressed,  4 J  to  7  lines  long  excluding  awns,  and  slightly  exceeding 
the  internodes,  3  to  4-flowered,  uppermost  flower  imperfect  or  sterile; 
bracts  narrow- lanceolate  to  linear,  acute,  4 J  to  6  lines  long,  3  to  4- 
nerved  and  ribbed,  scabrid  on  the  nerves;  bractlet  4  to  6 J  lines  long 
excluding  the  awn,  5-nerved,  scabrid;  awn  erect  or  somewhat  spread- 
ing, IJ  to  4  lines  long,  strongly  scabrid;  palea  4  to  4 J  lines  long, 
slightly  emarginate,  ciliate,  scabrous  on  the  keels;  stamens  3;  scales 
2,  J  line  long,  oblique  or  truncately  notched  or  lobed  on  one  side  near 
the  base,  obtuse;  anthers  IJ  lines  long;  ovary  clavate;  stigmas  1  line 
long,  plumose. — (E.  Sibiricus  Thurb.,  in  Bot.  Cal.  in  part,  not  of  L.) 

Common  on  dry  hillsides  in  the  Coast  Ranges:  San  Francisco; 
Berkeley;  Point  Isabel.  ,  Apr.-June.  Near  to  E.  glaucus  var.  tenuis 
Yasey,  but  at  once  distinguishable  by  its  more  tufted  and  leafy  habit, 
by  the  usually  narrower  leaf-blades  and  by  the  shorter  and  relatively 
stouter  spikes. 
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Var.  caespitosus  Davy,  var.  nov.  Tuftkd  Wild-rye.  Densely- 
tufted  perennial;  rootstock  not  stoloniferous;  stems  slender,  erect, 
densely  clothed  below  with  dead  sheaths,  8  to  14  in.  high;  branches 
very  numerous  from  the  base,  the  longest  about  6  in.  long;  all  the 
sheaths  glabrous  throughout,  the  lowest  minutely  punctate,  prominently 
striate;  ligule  reduced  to  a  narrow  truncate  ring;  blades  short,  flat, 
or  becoming  somewhat  involute  when  dry,  1  line  wide  at  the  base, 
glabrous  except  on  the  scabrid  margins;  uppermost  cauline  1  to  1^  in. 
long,  lowest  cauline  4J  in.  long;  peduncle  glabrous,  spike  well 
exserted,  2  to  2}  in.  long,  narrow;  spikelets  in  pairs,  sometimes  one  of 
them  rudimentary,  2-flowered;  bracts  acute,  3 J  lines  long,  }  line  wide, 
glabrous; .  bractlet  3^  lines  long,  terminating  in  an  erect,  minutely 
/-'  scabrid  awn  2^  to  4  lines  long;  palea  about  equaling  it  in  length; 
achene  2\  lines  long. 

Type  locality:  Berkeley  Hills,  Davy. 

9.  E.  Sitanion  E.  &  S.  Stems  1  to  2  ft.  high;  sheaths  smooth; 
spikes  4  to  7  in.  long  including  the  long  awns,  jointed  at  the  nodes  of 
the  rachis  and  readily  breaking  up  at  maturity;  spikelets  mostly  in 
pairs;  bracts  mostly  2-parted  to  the  base,  rarely  entire,  the  divisions 
again  unequally  2-cleft,  passing  insensibly  into  awns  1  to  3  in.  long. 
— (Sitanion  elymoides  Bs^.) 

A  very  variable  grass,  often  resembling  and  sometimes  mistaken 
for  Hordeum  jubatum,  but  readily  distinguishable  by  its  divided 
braota. 

45.  AS  PER  EL  LA  Humb.      Bottle-brush-grass. 

Leaf-blades  broad,  flat.  Spike  racemose,  the  spikelets  resembling 
short,  fascicled  branchlets  owing  to  the  exposure  of  the  base  of  the 
rachilla  by  the  suppression  of  the  bracts;  spike  at  first  cylindrical,  in 
aestivation  loose.  Spikelets  1  to  5  at  each  node  of  the  more  or  less 
flattened  and  notched  rachis,  1  to  4-flowered.  Bracts  reduced  to 
scars,  or  small,  deciduous  spines.  Bachilla  jointed  below  each 
bractlet,  terminating  in  a  perfect  or  staminate  flower.  Bractlet 
coriaceous,  rounded  on  the  back,  6-nerved  above,  terminating  in  a 
long,  stout  awn.  Palea  2-keeled.  Scales  2,  large,  distinct,  shortly 
and  unequally  toothed  above,  acute,  ciliate.  Stamens  3;  anthers 
large.  Ovary  hairy,  especially  above;  stigmas  2  lines  long,  sessile  or 
nearly  so,  remote,  feathery.  Achene  hairy  at  the  apex.  (Diminutive 
of  Latin  asper,  rough,  prickly,  referring  to  the  rough,  long-awned 
spike  of  some  species.) 

1.  A.  Californica  (Boland.)  Beal.  California  Bottle-brush. 
Rootstock  perennial,  stout,  creeping;  stems  stout,  leafy,  sub-solitary, 
erect  from  a  decumbent  base,  3}  to  6  ft.  high;  sheaths  split  to  the 
base,  loose,  scabrous,  those  below  usually  clothed  with  short,  stiflT, 
spreading  or  reflexed  hairs;  ligule  about  1  line  long,  obtuse,  erose, 
brown;  blade  4  to  14  in.  long,  ^  to  1  in.  wide,  flat,  antrorsely 
scabrous,  especially  beneath,  shining  with  a  satiny  luster;  spike  5  to 
10  in.  long,  dense  and  drooping  above,  interrupted  below,  purplish; 
rachis  with  scabrous  margins;  spikelets  ^  to  f  in.  long,  1  to3-flowered; 
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rachilla  with  a  prominent  callus  below  each  bractlet;  braotlet  6  to  7 
lines  long,  5-neryed,  the  nerves,  especially  the  marginal  ones,  ciliate- 
hispid  with  short,  stiff,  rather  distant,  white  hairs;  awn  stout^ 
straight,  rough,  about  10  lines  long;  palea  membranaceous,  promi- 
nently keeled,  ciliate  above;  scales  1^  lines  long,  ciliately  fringed; 
anthers  3  lines  long,  yellow. — (Gymnostichum  californicum  Bolaj^.; 
Asprella  californica  Benth.) 

Apparently  confined  to  moist  woodlands  and  thickets  in  the 
redwood  belt  immediately  north  and  south  of  San  Francisco:  San 
Gregorio  redwoods,  San  Mateo  Co.,  Kellogg  and  Brannan;  Sausalito; 
Santa  Cruz  Co.;  Taylorsville;  Olema;  Inverness.  Apr. -July.  In 
the  young  state  the  plant  closely  resembles  an  Elymus,  and 
entirely  lacks  the  <  <  bottfe-brush  "  aspect  of  its  mature  state;  it  can 
always  be  distinguished,  however,  by  the  short,  pedicel-like  rachilla- 
base  of  the  spikelets,  and  the  absence  of  bracts. 

46.  HORDEUM  L.     Barlet-grass. 

Leaf-blades  fiat.  Infiorescence  a  dense  spike,  jointed  at  the  nodes 
and  breaking  up  at  maturity,  the  spikelets  remaining  attached  to  the 
hard,  sharp,  callus-like  internode.  Spikelets  l-fiowered,ln  threes  at 
each  joint  of  the  rachis;  the  central  sessile,  perfect;  the  lateral,  In 
ours,  pedicellate  and  usually  sterile.  Bracts  often  reduced  to  awns 
and  resembling  an  involucre  around  the  spikelets,  rigid.  Rachilla 
prolonged  beyond  the  fiower  as  a  bristle.  Bractlets  chartaceous  in 
age,  rounded  on  the  back,  5-nerved  at  the  apex,  that  of  the  perfect 
spikelet,  and  sometimes  all,  awned.  ±*alea  scarcely  shorter  than  its 
bractlet,  2-keeled.  Stamens  3.  Styles  very  short,  distinct.  Achene 
hairy  at  the  summit.  (Hordeum  the  Latin  name  for  Barley,  the 
typical  plant  of  the  genus.) 

Perennial;  spike  slender;  awns  appressed;  bracts  of  all  the  spikelets  bristle-like; 

bractlet  of  the  central  spikelet  8  to  4  lines  long 1.  ^.  nodaaum. 

Annuals:   spike  stout,  broad;  awns  ri^d,  erect  or  spreading;  bracts  not  .all 

bristle-Iike. 
Bracts  of  the  central  spikelet  strongly  pectinate-ciliate;  spike  2  to  4  in.  long. 

2.  H.  murinum. 
Bracts  of  the  central  spikelet  not  pectinate-ciliate;  spike  1  to  2  in.  long. 

3.  H.  mariHmwn. 

1.  H.  nodosum  L.  Meadow  Barley-grass.  Erect  perennial; 
stems  J  to  3  ft.  high;-  sheathfi  glabrous,  often  glaucous;  ligule 
truncate,  J  to  J  line  long;  blades  2 J  to  4  lines  wide,  often  defiexed, 
fiat,  scabrous,  or  scabrid  above  only;  spike  2J  to  4J  in.  long,  slender, 
4  to  5  lines  wide,  compressed,  usually  nodding;  awns  appressed, 
brown,  tinting  the  whole  spike;  rachis  very  brittle;  lateral  spikelets 
awnless,  staminate  or  rudimentary,  2J  lines  long,  or  reduced  to  an 
empty  bractlet;  bracts  all  awnlike,  scabrous;  bractlet  of  central 
spikelet  awned,  7  to  9  lines  long  including  the  awn;  scales  2,  ovate, 
obtuse,  hyaline,  ciliate  above,  J  line  long;  anthers  yellow,  J  line 
long. — (H.  pratense  Huds.) 

.  Common  by  roadsides,  in  waste  places  and  borders  of  fields,  often 
occurring  in  alkali  soils.     Common  in  Alameda,  Contra  Costa,  San 
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Francisco,  Marin,  and  Santa  Cruz   Cos.      Mch.-May,  or  sometimeB 
even  as  early  as  December. 

2.  H.  murinum  L.  Barlby-^rass.  Annual;  stems  6  to  24  in. 
high,  decumbent  at  base,  or  in  moist,  shady  places  erect;  upper 
sheaths  glabrous,  light  green,  scarious-margined,  often  inflated;  lower 
pilose;  ligule  J  to  f  line  lon^,  truncate;  blade  both  softly  pubescent 
and  scabrous,  1  to  5}  lines  wide;  spikes  2  to  4  in.  long,  broad,  stout, 
compressed;  awns  erect;  spikelets  densely  imbricate;  bracts  awned; 
those  of  the  central  spikelet  lanceolate,  flat,  3-nerved,  ciliate,  with 
awns  9  to  12  lines  long;  those  of  the  lateral  spikelets  similar, 
excepting  the  inner  which  are  awn-like  and  not  ciliate;  bractlet 
scabrous  at  the  apex,  about  6  lines  long,  its  awn  J  to  2  in.  long; 
bractlets  of  the  lateral  spikelets  somewhat  smaller,  awn  ^  to  2  in. 
long;  palea  emarginate,  somewhat  webby  within,  keels  distantly 
ciliate;  scales  of  the  sterile  spikelets  very  prominent,  IJ  lines  long; 
anthers  broad,  ^  line  long,  green. 

Native  of  Europe;  naturalized  and  now  very  common  throughout 
middle  and  southern  California,  and  spreading  northward:  Spring 
Valley,  San  Francisco,  1862,  Bolander;  Antioch;  Berkeley;  etc. 
Apr.-May.     Often  miscalled  Fox-tail. 

3.  H.  maritimum  With.  Seaside  Barley-grass.  A  slender 
glaucous  annual  of  salt-marshes  and  alkali  soils;  inner  bracts  of  the 
lateral  spikelets  obliquely  lanceolate,  J  line  wide. 

Reported  as  occurring  along  the  coast  of  Washington,  Oregon,  arid 
California,  but  perhaps  confused  with  var.  Gussonianum. 

Var.  Gussonianum  Husn.  (H.  Gussonianum  Pari.)  Gussoni's 
Barley-orass.  Slender  annual,  4  to  12  in.  high;  spike  1  to  1^  in. 
long,  excluding  the  awns;  lateral  spikelets  reducea  to  rudiments; 
flower  of  central  spikelet  sessile;  bracts  of  the  central  spikelet  seta- 
ceous, the  inner  one  of  the  lateral  spikelets  slightly  flattened,  \  line 
wide,  not  at  all  ciliate. — Naturalized  from  S.  Europe  and  now  very 
conunon  throughout  the  State:  Berkeley;  Olema;  Bodega  Point,  and 
elsewhere.    Apr.-May. 

• 

4.  CYPERACE>C.      Sedge  Family. 

Annual  or  perennial  herbs  of  marshy  or  damp  places.  Stems  solid, 
arising  from  rootstocks,  triangular  or  terete,  tne  upper  internode 
below  the  inflorescence  generally  very  long.  Leaves  often  arranged 
in  3  rows,  sheathing  at  base,  the  sheath  closed,  seldom  split;  ligule 
none  or  very  small.  Flowers  in  spikelets,  solitary  and  sessile  in  the 
axils  of  imbricated  glume-like  bractlets,  and  disposed  in  2  or  more 
ranks;  spikelets  solitary  or  clustered,  or  arranged  in  spikes,  racemes, 
panicles  or  umbels,  and  subtended  by  leafy  bracts,  or  naked.  Perianth 
none  or  represented  by  usually  4  to  6  bristles.  Stamens  3.  Pistil  1; 
ovary  1-celled,  the  single  style  2  or  3-cleft.  Fruit  a  lenticular  or  more 
or  less  triangular  achene.  (The  specific  keys  and  descriptions  in  this 
family  have  been  done  by  Mr.  J.  Burtt  Davy.) 
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Flowers  perfect  (the  stamens  and  pistils  In  the  axil  of  the  same  bractlet). 

Spikelets  flattened,  the  bractlets  arranged  in  2  opposite  rows 

1.  Cypbrus. 
Spikelets  cylindrical,  the  bractlets  arranged  aroand  the  axis  in  several  rows. 
Style  enlarged  at  base, 
Forming  a  persistent  tubercle  jointed  on  the  apex  of  the  achene;  spikelet 

solitary,  terminal  upon  a  leafless  bractless  scape   .  .  2.  Eleochabis. 
Wholly  deciduous  at  maturity;  spikelets  in  an  invuluerate  umbel 

8.  FXMBRISTYLIS. 

style  not  enlarged  at  base,  deciduous  or  only  the  base  persistent. 
Stamens   mostly  3;    spikelets  solitary  or   clustered  or  in  a  compound 

umbel 4.  SciBPUS. 

Stamens  1  to  8;  bristles  (perianih-hairs)  numerous,  longexserted  and 

silky  in  fruit   . 5.  Ebiophorum. 

Flowers  monoecious  or  dioecious,  usually  in  separate  spikelets;  pistil  and  achene 
enclosed  in  an  inflated  sac-like  bractlet  (perigynium)    .  .  6.  Gabez. 

1.  CYPERUS  L.     Galingalk. 

Annuals  or  perennials.  Stems  triangular,  leafy  at  the  base,  the 
inflorescence  subtended  by  1  or  niore  conspicuous,  leafy  hracts. 
Spikelets  solitary  or  clustered  on  the  unequal  rays  of  an  umbel  with 
the  central  spikelet  or  cluster  always  sessile,  or  the  whole  contracted 
into  a  dense  head.  Bractlets  concave  and  more  or  less  carinate, 
arranged  in  2  ranks  in  a  flattened  spikelet.  Bristles  in  the  flower 
none.  (Kuperos,  an  old  Greek  name  applied  by  Herodotus  to  an 
aromatic  plant  used  hy  the  Scythians  for  embalming.) 

Style  2-cleft;  achene  lenticular;  rachilla  narrow,  not  winged  .  1.  C.  diax^rut 

var.  cfuiaTieus. 
Style  3-cleft;  achene  triangular. 
Rachilla  not  winged,  naked  or  nearly  so. 

Stems  J^  to  6  in.  high 2.  C.  arUiUxbas. 

Stems  over  12  in.  high 3.  C.  serrulaius. 

Rachilla  clothed  with  the  persistent,  decurrent  wings  of  the  bractlets. 

4.  C.  erythrorkizos. 

1.  C.  diandrus  Torr.  var.  castaneus  Torr.  Described  as  an 
annual  with  stems  J  to  2  ft.  high,  slender,  triangular;  leaves  elongate, 

1  line  or  less  wide;  invplucral  bracts  2  to  3,  foliaceous;  spikelets 
linear-oblong,  acute,  3  to  6  lines  long;  rachilla  not  winged;  bractlets 
brown,  1  to  IJ  lines  long;  stamens  2  ^o  3;  style  2-cleft  to  the  middle; 
acbene  lenticular. 

"Swamps  near  San  Francisco,  Bolander^  and  in  the  valley  of  the 
Sacramento,  Picketnnff. ' ' 

2.  C.  ari status  Rottb.  Annual;  stems  J  to  6  in.  high,  barely 
exceeding  the  leaves;  leaves  J  line  or  less  wide;  involucral  bracts 
foliaceous,  J  to  2  in.  long;  rays  few,  }  to  1  in.  long;  spikelets  sessile, 
densely  clustered,  1^  to  3  lines  long,  flattened;  rachilla  not  winged; 
bractlets  with  strongly  recurved  setaceous  tips,  striate,  chestnut-brown 
or  greenish,  1  line  long;  style  3-cleft;  achene  triangular. 

Chico,  Greene;  Jackson,  Hansen;  perhaps  not  occurring  within 
our  limits.     June. 

3.  C.  serrulatus  Wats.  Perennial  (?);  stems  1}  ft.  or  more  high, 
stout,  triangular;  involucral  bracts  6  to  8,  foliaceous,  3  to  18  in.  long, 

2  to  3J  lines  wide,  flat  (or  conduplicate  ?);  inflorescence  irregularly 
umbellate,  with  unequal  rays;  spikelets  numerous,  in  dense  umbels, 
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many-flowered,  lanceolate,  flattened,  4  to  8  lines  long;  rachilla  not 
winged,  naked,  or  nearly  so;  bractlet  1  line  long,  amplexicaul, 
"broadly  ovate,  acute,  3-nerved,  keeled,  not  winged  at  the  base;  keel 
serrulate  on  the  back  at  the  apex;  stamen  1;  style  3-cleft;  achene 
triangular. 

HealdsbuTg,  Sept.,  1896,  Miss  Alice  King. 

4.  C.  erythrorhizos  Muhl.  Annual;  stems  1  to  IJ  ft.  high, 
stout,  triangular;  leaves  flat  or  conduplicate,  6  to  14  in.  long,  2  to  8 
lines  wide;  involucral  bracts  6  to  8,  foliaceous,  4  to  12  in.  long;  rays 
IJ  in.  long  or  less,  bearing  umbels  of  spikes  which  are  J  to  lin.  long; 
bracts  of  involucels  shorter,  foliaceous;  spikelets  usually  2  to  3  lines 
long,  narrowly  linear,  somewhat  crowded,  horizontaliy  spreading, 
nearly  flat,  bright  chestnut-color;  rachilla  clothed  with  the  persistent 
wings  of  the  bractlets;  bractlet  IJ  lines  long,  oblong,  obtuse,  mucron- 
ulate;  keel  smooth;  style  8-cleft;  achene  triangular. 

Along  the  Lower  Sacramento,  Solano  Co.,  Jepson;  Visalia, 
Co7igdo7i. 

2.  ELEOCHARIS   R.Br.     Spike-rush. 

Annuals  or  perennials.  Stems  simple,  terminating  in  a  solitary 
spikelet  not  subtended  by  an  involucre.  Leaves  reduced  to  sheaths  or 
tne  lowest  rarely  blade-bearing;  spikelets  several  to  many-flowered. 
Bractlets  concave,  imbricated  all  around.  Stamens  2  to  8  Bristles  8 
to  9,  commonly  retrorsely  barbed.  Style  usually  3-cleft  and  achene 
8-angled,  or  2-cleft  and  achene  lenticular;  base  of  the  style  enlarged 
and  persistent  as  a  tubercle  on  the  summit  of  the  achene.  (Greek 
eleo-,  marsh,  charis,  delight.) 

Stems  setaceous;  spikelet  1  to  3  lines  long;  style  3-cleft;    achene  obscurely 

triangular  or  almost  obovoid ].  E.  acicvlaria. 

Stems  stoutisb;  spikelet  8  to  12  lines  long;  style  2-cleft;  acbene  plano-convex. 

2.  E.  pcdtistris. 

1.  E.  acicularis  R.  Br.  Slender  Spike-rush.  Rootstock  very 
slender,  creeping;  stems  1  to  8  in.  high,  very  slender;  spikelet  1  to  3 
lines  long,  few-flowered;  bractlets  ovate-oblong,  IJ  lines  long, 
reddish-brown  with  broad  green  mid-vein;  style  deeply  3-cleft;  achene 
J  line  long,  obscurely  triangular,  ribbed  on  the  sides;  tubercle  broad, 
short  and  blunt. 

Moist  places:  Mountain  Lake,  San  Francisco.     Aug. 

2.  E.  palustris  R.  Br.  Common  Spike-rush.  Perennial;  root- 
stock  stout,  creeping,  stolon iferous;  stems  J  to  2  ft.  high,  slender, 
mostly  terete,  sheathed  at  the  base,  leafless;  sheaths  sub-truncate; 
spikelet  many-flowered,  6  to  12  lines  long,  oblong-lanceolate  to  linear, 
brown  with  broad  whitish  margin  and  greenish  keel;  style  2-cleft; 
achene  plano-convex,  rounded  but  not  at  all  angled  on  the  back,  1  \J 
line  long  including  the  tubercle,  which  is  constricted  at  the  point  of  V 
junction. 

Common  in  marshes  and  shallow,  slow-moving  creeks:  Glen  Ellen, 
Sonoma  Co.,  Bioletti;  Point  Lobos,  San  Francisco;  Lake  San 
Andreas,  San  Mateo  Co.;  Stege.     May-June. 
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3.  FIMBRISTYLIS  Vahl. 

Annuals  or  perennials.  Stems  leafy  below.  Spikelets  umbellate 
or  capitate,  terete,  subtended  by  a  1  to  many-leaved  Involucre. 
Stamens  1  to  3.  Bristles  none.  Style  2  to  3-cleft,  its  base  much 
swollen,  the  whole  falling  away  from  the  achene  at  maturity. 
Achene  lenticular  or  triangular.  (Latin  fimbri,  thread-like,  stylus, 
style.) 

Spikelets  umbellate,  solitary 1.  F,  miUaeea. 

Spikelets  cluitteied 2.  F.  aptts. 

1.  F.  miliacea  Vahl.  Annual  (?);  umbel  diffusely  compound; 
spikelets  sub-globose,  about  1  line  long;  style  3-cleft;  achene  acutely 
triangular,  muricate-tuberculate. 

Reported  as"  introduced  at  San  Francisco. 

2.  F.  apus  (Gray)  Wats.  Annual;  spikelets  in  nearly  sessile 
clusters,  lanceolate,  2  lines  long;  style  §-cleft;  achene  lenticular, 
obovate,  faintly  tuberculate. 

Clear  Lake,  Bolander. 

4.  SCI  R  PUS  L.     Club-rush.     Bulrush. 

Annuals  or  perennials.  Stenis  leafy  or  the  leaves  reduced  to  mere 
sheaths  at  base.  Spikelets  terete  or  somewhat  flattened,  solitary  or  in 
heads  spikes  or  umbels,  subtended  by  an  involucre  of  1  to  several 
leaves  or  the  involucre  obsolete.  Bristles  3  to  6,  barbed,  ciliate,  or 
obsolete.  Stamens  2  to  3.  Style  2  to  3-cleft,  not  swollen  at  the  base, 
deciduous  or  its  base  persistent  on  the  achene.  Achene  triangular, 
lenticular  or  obovoid.     (Latin  scirpus,  bulrush.) 

Stems  low  and  slender;  inflorescence  terminal;  spikelet  mostly  solitary;  bristles 
obsolete.— Sub-genus  Isolepis  Benth. 
Stems  2  to  6  in.  high;  bractlets  obtuse  or  mucronate;  involucral  bract  1  to 

3  lines  long \.  S.  HpaHuB. 

Stems  1  to  3  in.  high;  bractlets  acute,  shortly  beaked,  strongly  keeled; 

involucral  bract  5  to  9  lines  long 2.  S.  carinatus. 

Stems  tall  and  stout;  spikelets  in  clusters,  umbels  or  panicles;  bristles  retrorsely 
barbed  or  ciliate  or  rarely  obsolete.— Sub-genus  Eu-scibpus  Benth. 
Inflorescence  apparently  lateral;  involucre  of  a  single  erect  bract. 

Stem  terete  or  nearly  so,  leafless  or  nearly  so;  spikelets  umbellate  .... 

3.  S.  laeustris 
var.  occidentaUa, 

Stem  triquetrous  or  wing-angled,  leafless  or  with  a  single  short  leaf  at 
base;  Involucral  bract  1  iii.  or  less  long;  spikelets  densely  clustered. 

4.  S.  (Hnetfi. 
Stem  triangular,  somewhat  leafy;  involucral  bract  1  to  4  in.  l(Mig;  spike- 
lets densely  clustered b.  S.  Americcmut, 

Inflorescence  terminal;  involucre  of  several  spreading,  foliaceous  bracts. 

Spikelets  h  to  8  lines  long,  few,  sparingly  umbellate  or  in  a  sessile  duster, 

dark  brown 6.  S.  ro&twtiM. 

Spikelets  \%  to  2  lines  long,  numerous,  in  a  compound  or  decompound 

panicle,  greenish  or  lead-colored 1.  S.  microcmrpM. 

1.  S.  riparius  Spreng.  Slender  Club-rush.  Annual;  stems 
tufted,  very  slender,  2  to  6  in.  high,  sheathed  at  base;  upper  sheath 
often  bearing  a  short  slender  leaf;  involucral  bract  1  to  3  lines  long; 
spikelet  solitary,  oblong-ovate,  IJ  to  2J  lines  long,  mostly  less  than 
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1  line  wide;  bractlets  obtuse  or  mucronate;  bristles  Obsolete;  achene 
less  than  ^  line  long,  trigonous-obovoid  with  distinct  angles,  apiculate, 
not  striate  nor  ribbed,  dark  brown  when  mature.  • 

Not  uncommon  in  springy  places:  Point  Lobos,  Greene^  Davy; 
bluffs  near  Lake  Mercea,  Greene;  near  Olema,  Davy.     June-Aug. 

2.  S.  carinatus  Gray.  Dwarf  Club-rush.  Annual;  stems 
slender,  triangular,  1  to  4  in.  high,  with  a  short  leaf  at  base;  invo- 
lucral  bract  6  to  6  lines  long;  spikelet  solitary,  ovate,  2  to  3  lines 
long,  mostly  IJ  lines  wide;  bractlet  acute,  shortly  beaked,  strongly 
keeled;  bristles  obsolete. 

Reported  as  abundant  in  swamps  about  San  Francisco,  Bolander; 
Santa  Bosa  Creek,  Bigelow. 

3.  S.  lacustris  L.  var.  occidentalis  Wats.  Tule.  Perennial; 
rootstock  stout,  creeping;  stems  3  to  9  ft.  high,  terete  or  very 
obtusely  trigonous  above,  leafless  or  with  a  short  terete  leaf  from 
the  upper  basal  sheath;  inflorescence  apparently  lateral,  umbellate, 
4  to  5  in.  long;  involucral  bract  stout,  shorter  than  the  inflorescence; 
spikelets  3  lines  l©ng,  numerous,  in  an  irregularly  compressed  umbel; 
rays  unequal;  bristles  4  to  6,  slender,  retrorsely  barbellate,  not 
exserted;  style  2-fid;  achene  gray,  abruptly  mucronate. 

Common  in  brackish  and  fresh-water  marshes  throughout  the 
State:  Lake  Merced;  Martinez;  Suisun  Marshes,  etc.  The  closely 
allied  species  S.  Califomicus  (C.  A.  Mey.)  Britt.,  (S.  Tatora  Kunth), 
having  the  bristles  shortly  plumose  below  and  with  a  nearly  white 
achene,  narrowed  above,  should  be  looked  for. 

4.  S.  OIneyi  Gray.  Olney's  Bulrush.  Perennial;  stems  2  to  5 
or  more  ft.  high,  stout,  triquetrous,  continued  as  an^entire  involucre 
about  1  in.  or  less  beyond  the  inflorescence,  sheathed  at  base,  leafless 
or  with  a  single  short,  triquetrous  leaf;  inflorescence  apparently 
lateral;  spikelets  2  to  many  in  a .  crowded  sessile  cluster,  oblong- 
ovate,  about  2  lines  long;  bractlets  brown. 

Common  in  brackish  marshes  from  Suisun  Bay  southward:  Newark; 
Suisun  Marshes;  reported  also  from  San  Francisco.     May. 

6.  S.  Americanus  Pers.     Three  Square.     Perennial;  stem  1  to 

2  ft.  high,  slender,  triangular,  somewhat  leafy,  continued  as  an  entire, 
trianginar,  pungent  involucre  1  to  4  in.  beyond  the  inflorescence; 
leaves  short;  inflorescence  apparently  lateral;  spikelets  1  to  6,  in  a 
crowded,  sessile  cluster,  oblong-ovate,  3  to  4  lines  long;  bractlets 
dark  brown,  usually  conspicuously  tipped  with  a  stout,  pale-colored 
awn  about  a  line  long. — (8.  pungens  Vahl.) 

Marshy  places,  often  bracKish:  Point  Lobos,  San  Francisco,  south- 
ward and  eastward. 

6.  S.  robustus  Pursh.  Salt-marsh  Bulrush.  Perennial;  root- 
stock  stout,  often  forming  hard  woody  tubers;  stems  1  to  3  ft.  high, 
stout,  trigonous;  leaves  equaling  or  exceeding  the  stem,  keeled,  flat 
or  deeply  channeled,  2  to  4  lines  wide,  antrorsely  scabrid  on  the 
margins  and  keel;  involucre  of  several  unequal  spreading  foliaccous 
bracts  1  to  8  in.  long,  one  much  the  longer  and  more  erect;  inflores- 
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cence  terminal,  of  few  to  many  sparingly  umbellate  spikelets;  spike- 
lets  oblong-ovate,  acute,  6  to  8  lines  long,  4  to  5  lines  broad  at  base, 
chestnut-colored  or  dark  brown;  bractlets  thinly  scarious,  strongly 
keeled,  bifid,  with  a  short  soon  recurved  awn  from  between  the  teeth; 
achene  broadly  obovate,  plano-convex  or  with  a  low  ridge  on  the 
back,  obtuse  and  slightly  apiculate,  dark  brown,  shining. — (8. 
maritimus  of  Bot.  Cal.) 

Common  in  brackish  marshes  along  the  coast,  and  in  moist  alkaline 
soils  in  the  interior:  Newark;  Suisun  Marshes;  PI.  May.     Fr.  Sept. 

Var.  compactus  Davy,  var.  nov.,  has  the  spikelets  congested  into 
dense  heads: — Stege. 

7.  S.  microcarpus  Presl.  Panicled  Bulrush.  Perennial; 
rootstock  stout,  creeping;  stem  2  to  3  ft.  high,  stout,  leafy,  tri- 
angular; leaves  flat,  6  to  12  lines  wide;  margins  scabrid;  involucre 
of  several  sub-equal  spreading  foliaceous  bracts,  about  equaling  the 
inflorescence;  panicle  decompound,  large  and  open;  rays  1  to  Gin. 
long,  the  spikelets  in  terminal  and  axillary  clusters;  spikelets  1}  to  2 
lines  long,  oblong-ovate,  greenish  or  lead-colored;  bristles  4,  barbed 
to  the  base;  stamens  2;  style  bifid;  achene  J  line  long,  pale,  plano- 
convex, not  angled  on  the  back,  abruptly  short-bejuked. — (S.  syl- 
vaticus  L.  var.  digynus  of  Bot.  Cal.) 

Common  along  streams  and  in  fresh-water  marshes:  Berkeley;  San 
Francisco;  Lake  Pilarcitos,  San  Mateo  Co.;  Mt.  Tamalpais;  Gueme- 
ville.     May-Oct. 

5.  ERIOPHORUM  L.     Cotton-sedqe. 

Bog  perennials.  Stems  from  creeping  rootstocks,  triangular  or 
subterete,  leafy  or  naked.  Leaves  linear  or  the  uppermost  reduced 
to  sheaths.  Spikelets  terminal  on  the  stem,  solitary  or  clustered  or 
umbellate,  subtended  by  an  involucre  of  scale-like  bracts  or  none. 
Bractlets  of  the  spikelet  membranaceous.  Bristles  numerous,  filiform, 
silky,  becoming  greatly  elongated  in  fruit.  Stamens  1  to  3.  Style 
very  slender  and  elongated,  3-cleft.  Achene  triangular.  (Greek 
erion,  wool,  phora,  crop,  referring  to  the  woolly  heads.) 

1.  E.  gracile  Koch.  Slender  Cotton-sedge.  Described  by 
"Watson  as  having  stems  1  to  2  ft.  high,  very  slender,  with  one  or 
more  erect,  very  narrow,  triangular  leaves;  involucre  of  2  to  3  erect, 
brownish,  ovate-lanceolate  bracts,  the  lowest  beinc  sometimes  par- 
tially foliaceous;  rays  J  in.  or  less  long,  slightly  nodding,  tomentose- 
scabrous;  spikelets  2  to  6,  oblong,  3  to  4  lines  long;  bractlets  ovate, 
obtuse,  slate-colored  or  brownish;  achene  IJ  lines  long,  linear-oblong, 
broadest  above. 

Reported  as  occurring  in  ''swamps  near  Santa  Bosa,  Sonoma  Co., 
Bigelow.^^ 

6.  CAR  EX   L.     Sedge. 

Perennial.  Stems  from  rootstocks,  triangular  and  commonly  more 
or  less  scabrous  on  the  angles,  the  leaves  in  3  ranks.  Spikelets  termi- 
nal and  solitary,  or  with  several  below  the  terminal  one  in  the  axils 
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of  leafy  or  scale-like  bracts,  either  wholly  pistillate  and  wholly 
staminate  or  with  both  pistillate  and  staminate  flowers  which  are 
occasionally  dioecious.  Flowers  in  the  axils  of  scale-like  bractlets. 
Staminate  flower  of  3  stamens.  Pistillate  flower  consisting  of  a  single 
pistil;  ovary  enclosed  in  an  inflated  bract  or  sac  (perigynium)  con- 
tracted at  the  top  through  which  project  the  2  or  3  stigmas.  Achene 
triangular,  lenticular  or  piano-con veXj  completely  enclosed  in  the 
perigynium.  (Latin  name  used  by  Virgil  for  the  sedge.  The  key 
to  our  species  of  this  critical  and  difficult  genus  has  oeen  adapted 
from  Prof.  L.  H.  Bailey's  "  Preliminary  Synopsis  of  North  American 
Carices."  For  the  briefly  described  vegetative  characters  we  have 
drawn  largely  from  Boott's  account  of  the  Californian  species,  in  the 
absence  of  sufficient  material;  it  is  a  matter  for  regret  that  so  few 
specimens  of  this  interesting  genus  are  brought  in  by  local  collectors.) 

Spikelets  unisexual  orrarely  androgynous;  staminate  flowers  forming  1  or  more 
terminal  linear  or  club-shaped  spikelets,  which  are  occasionally  sparingly 
androgynous;  pistillate  flowers  usually  in  distinct  and  simple  mostly  pedi- 
cellate spikelets;  cross-section  of  the  perigynium  circular,  obtusely  angled 
or  prominently  trigonous  in  outline;  style  mostly  3-parted;  achene  mostly 
trigonous  or  triquetrous.— Sub-genus  Eu-carex  Coss. 
Perigynium  large,  tapering  into  a  beak  as  long  as  or  longer  than  the  body, 
papery  in  texture,  more  or  less  inflated,  smooth,  nerved,  straw-colored  or 
occasionally  purple  at  maturity;  spikelets  few  to  many,  distinct,  com- 
pactly flowered;  stigmas  3. 
Perigynium  much  inflated,  usually  prominently  few-nerved,  beaked,  con- 
spicuously short-toothed;  staminate   spikelets  comflionly  2  or  more; 
pistillate  usually  long  and  densely  cylindrical;  plants  mostly^  large  and 

stout 1.  C.  vesicaria. 

Perigyiiium  less  inflated,  more  conspicuously  nerved  or  even  costate;  teeth 
more  or  less  setaceous  or  aristate;  bractlet  usually  aristate;  spikelets 

mostly  nodding,  comose  in  appearance 2.  (7.  P^udo-cyperua 

var.  comosa. 

Perigynium  small,  nearly  or  entirely  beakless  and  mostly  entire  mouthed, 

thinner  in  texture;  mostly  paludose  species  with  colored  spikelets;  often 

growing  it)  dense  tufts  or  tussocks. 

Spikelets  short  and   erect,  very  closely  flowered,  the   terminal  strictly 

staminate- bracts  with  purple  or  black  auricles  at  base;  stigmas  2  or  3; 

mostly  stiff  and  rigid  species. 

StiR:mas  3 3.  C.  bifida. 

Stigmas  2 4.  C.  nudata. 

Spikelets  long  and  large,  green  or  light-colored;  stigmas  2;  species  larger, 
distinguished  mainly  by  habit;  mostly  paludose. 
Stems  clothed  with  dead  sheaths  below;  spikelets  mostly  long  pedicellate. 

6.  C.  obnupta. 
Stems  spongy  at  base;  spikelets  mostly  sessile  ....   6,  C.  aquaiilU. 
Spikelets  large,  cemuous  or  drooping,  mostly  dark-colored;  stigmas  2; 
bractlets  very  long  and  conspicuous;  plants  large.  7.  C.  SttchenHs. 
Perigynium  mostly  short  and  rounded;  beak  straight  and  usually  2-fld.  firm 
or  hard  in  texture,  not  inflated,  hairy  or  scabrous;  stnminatespikelet  1; 
pistillate  spikelets  1  in.  or  less  long,  usually  globular  or  short-oblong,  more 
or  less  sefsile  and  approximate,  or  the  longer  ones  radical;  bracts  sheath- 
less,  short  or  obsolete;  stigmas  rarely  2;  low  species  of  dry  ground,  with 
leaves  all  radical 
Spikelets  2  to  several,  the  lowest  occasionally  long-pedicellate  and  radical; 
perigynium  abruptly  rounded  above,  contracted  above  and  below, 
bearing  a  more  or  less  prominent  rib  on  each  side.  8.  C.  globosa. 
Spikelets  androgynous  (rarely  dioecious  or  some  of  the  spikelets  unisexual); 
staminate  flowers  usually  borne  at  the  base  or  apex  of  the  pistillate  spike- 
lets, rarely  the  staminate  and  pistillate  flowers  irregularly  situated;  pistillate 
flowers  mostly  in  short  and  sessile  spikelets  (in  some  cases  the  spikelets 
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single)  which  are  oommonly  aggrregated  into  heads  or  even  iMUnicIed;  cross- 
section  of  tbe  perigynium  plano-convex  in  outline;  styles  2;  acheue  lentica- 
lar;  thespikeleis,  especially  the  appermost,  usually  have  contracted  bases 
when  the  staminate  flowers  are  borne  below  the  pistillate  ones,  and  empty 
scales  at  the  top  when  the  staminate  flowers  are  borne  above. — Sub-genus 
ViQNEiE  Koch. 
Flowers  often  dioecious  or  nearly  so,  or  the  staminate  and  pistillate  flowers 
irregularly  situat  ed,  or  some  of  the  splkelets  occasionally  wholly  staminate 
or  pisiillate. 
Inflorescence  a  simple  or  nearly  simple  head;  perigynium  ovate,  stipitate, 
concealed  by  the  bractlet,  at  length  nearly  blacK.  9.  C.  marcida. 
Flowers  monoecious;  spikelets  regularly  androgynous,  the  staminate  flowers 
uniformly  borne  at  the  top.  "^ 

Spikelets  yellow  or  tawny  when  mature,  short,  rarely  longer  than  broad; 
perigynium  mostly  small  and  short  and  nearly  nerveless,  or  in  some 
species  becoming  nearly  lanceolate  and  more  or  less  prominently 
nerved,  firm  in  texture. 
Inflorescence  a  simple  or  nearly  simple  head  ....  10.  <7.  Brongniartii, 
Spikelets  green  or  nearly  so  when  mature,  aggregflted  or  scattered,  never  in 
compound  heads;  perigynium  mostly  short-ovate,  in  most  cases  not 
conapipuously  nerved. 
Plants  slender;  spikelets  more  or  less  scattered  .  .  .  11.  C.murioata 

var.  ffracUis. 
Flowers  monoecious;  spikelets  regularly  androgynous,  the  staminate  flowers 
uniformly  borne  at  the  base. 
Inflorescence  silvery  green  or  sometimes  tawny  when  mature;  spikelets 
mostly  small,  distinct;   perigynium  not  wing-margined  nor  conspicu- 
ously broadened,  mostly  nearly  flat  on  the  inner  surface. 
Perigynium  ovate,  sharp-margined,  firm,  often  thickened  at  the  base, 
spreading,  in  open,  and  at  maturity  stellate,  spikelets 

12.  C.ecfdnata. 
Perigynium  ovatCrlanceolate  or  nearly  linear,  mostly  in  loose  spikelets  .  . 

13.  C.  Deweyana. 
Inflorescence  tawny  or  dark;  spikelets  rather  large,  sometimes  crowded; 

perigynium    with  a  more  or  less  thin  or  winged  margin,  which   is 
incurved  at  maturity,  rendering  the  perigynium  concave  on  the  inner 
surface. 
Perigynium  ovate  or  ovate-orbicular,  thickened  in  the  middle 

14.  CfetUva. 

1.  C.  vesicaria  L.  Eootstock  creeping;  stems  1  to  8}  ft.  higb, 
sharply  angled,  scabrous;  leaves  2  to  3  lines  wide,  the  upper  exceeding 
the  stem;  bracts  exceeding  the  stem;  perigynium  conspicuously 
turgid,  ovoid  or  conical,  ascending  at  maturity,  smooth,  shining. 

Tomales  Bay,  Bolander^  no.  2303,  teste  Boott. 

2.  C.  Pseudo-cyperus  L.  var.  comosa  Boott.  Stems  1}  to  2^  ft. 
high,  stout,  sharply  angled;  leaves  rigid,  tapering  to  a  long  slender 
triangular  apex,  2J  to  6  lines  wide;  spikelets  densely  flowered,  upper- 
most staminate;  perigynia  retrorsely  spreading  in  fruit;  beak  very 
long,  deeply  bifid. 

Swamps  near  San  Francisco,  Bolander,  no.  2301,  teste  Boott;  over- 
flow marshes  of  flats  along  Russian  River,  near  Guerneville,  Davy. 

3.  C.  bifida  Boott.  Stems  2  to  3  ft.  high,  slender,  acutely  angled; 
leaves  1  to  2  lines  wide,  pale,  mostly  shorter  than  the  stem;  lower 
sheaths  reddish,  sparingly  reticulate-fibrous;  spikelets  4  to  9  lines 
long,  8  lines  wide,  densely-flowered,  purple  and  glaucous,  the  termi- 
nal rarely  bearing  a  few  pistillate  flowers  above;  perigynium  shortly 
beaked. 

Coast  Ranges:  in  rather  dry  soil,  Salinas  Valley,  Brewer^  no.  674; 
Pacheco  Pass,  Santa  Clara  Co.,  Bolande?-^  no.  4837,  teste  Boott. 
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4.  C.  nudata  Boott.  Stems  sharply  angled,  scabrous,  12  to  16  in. 
high,  slender,  clothed  at  base  with  conspicuous  dark  brown  leafless 
reticulate-fibrous  sheaths;  leaves  1  to  2^  lines  wide,  setaceously 
pointed,  shorter  than  the  stem;  bracts  without  sheaths,  lowest  rarely 
equaling  the  stem;  auricles  purple,  oblong;  perigynium  purple  above, 
straw-colored  below,  deciduous. 

Coast  Ranges  from  San  Francisco  to  Ukiah:  Marin  Co.,  in  a  creek, 
no.  2299;  Sonoma  Co.,  no.  3836;  Mill  Creek,  Ukiah,  no.  4638; 
Oakland  Slough,  no.  6202;  all  Bolander^  teste  Boott.     Apr. 

6.  C.  obnupta  Bailey.  Rootstock  creeping,  stoloniferous;  stems 
2  to  4  ft.  high,  forming  large,  dense  clumps,  clothed  with  dead 
sheaths  below;  leaves  almost  equaling  the  stems,  2  to  3  lines  wide; 
margins  scabrous;  bracts  much  exceeding  the  stem. 

Common  in  moist  canons  and  on  the  borders  of  streams  and  swamps 
in  the  Coast  Ranges:  type  localities  "San  Mateo  Co.,  Kellogg;  Sierra 
Nevada  (Donner),  Kellogg  and  Brannan;  Fort  Point,  San  Francisco, 
Bolander ; "  Ole  m  a ;  Lori  n ,  Davy . 

6.  C.  aquatilis  Wahl.  Rootstock  stoloniferous;  stems  2  to  3  ft. 
high,  stout,  obtusely  angled,  smooth,  spongy  at  base;  leaves  pale, 
IJ  to  3  lines  wide,  often  exceeding  the  stem;  bracts  foliaceous,  clasp- 
ing, without  sheaths,  lower  much  exceeding  the  stem. 

Santa  Clara  Valley,  12  miles  from  San  «fose,  Bolander^  teste  Boott. 

7.  C.  Sitchensis  Presc.  Stems  2  to  6  ft.  high,  stout,  sharply 
angled,  scabrous,  many-leaved  at  base;  lower  sheaths  reticulate- 
fibrous;  leaves  3  to  4  lines  wide,  rigid,  the  cauline  shorter,  the  radical 
longer  than  the  stem;  bracts  without  sheaths,  foliaceous,  the  lower  far 
exceeding  the  stem;  auricles  purple,  clasping. 

Salt-marshes  about  San  Francisco  Bay,  Bolander^  and  northward 
along  the  coast,  teste  Boott. 

8.  C.  globosa  Boott."  Rootstock  stoloniferous;  stems  4  to  16  in. 
high,  very  slender,  scabrous,  clothed  at  base  with  reddish -purple 
sheaths  that  break  up  into  thread-like  fibers;  leaves  firm,  1  to  2  lines 
wide,  the  lower  longer  than  the  stem;  lower  bracts  short-sheathed, 
longer  than  their  spikelets. 

Coast  Ranges  among  redwoods:  highest  point  of  Oakland  Hills, 
Bolander^  no.  2298,  teste  Boott. 

9.  C.  marcida  Boott.  Stems  1  to  2J  ft.  high,  slender,  scabrous; 
leaves  1  line  wide,  shorter  than  the  stem;  •flowers  often  more  or  less 
dioecious. 

On  the  Lower  Sacramento,  Pickering;  Santa  Clara  Marshes, 
Peckham,  teste  Boott;  Point  Isabel,  Davy.     Apr, 

10.  C.  Brongniartii  Kunth.  Rootstock  creeping;  stems  10  to  30 
in.  high,  firm,  slightly  scabrous  above;  leaves  shorter  than  the  stem, 
1  to  2 J  lines  wide;  bracts  setaceous,  exceeding  the  spikelets,  the 
lowest  sometimes  exceeding  the  stem. — (0.  glomerata  of  Bot.  Cal.) 

From  about  San  Francisco  Bay,  Bigelow,  Bolander^  to  Mendocino 
City,  Bolander^  teste  Bailey.  Var.  densa  Bailey  (C.  paniculata  of 
Bot.  Cal.),  described  as  "densely  caespitose'*  and  as  having  denser 
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heads,  mostly  thickest  at  the  base,  often  nearly  an  inch  in  width. — 
Salt-marshes  near  San  Francisco,  Bolander^  no.  1668  in  part,  teste 
Bailey. 

11.  C.  muricata  L.  var  gracilis  Boott.  Rootstock  creeping, 
clothed  with  imbricated  strongly  nerved  purple  scales;  stems  f  to  2 
ft.  high,  very  slender,  sharp]}'  angled,  scabrous;  leaves  shorter  than 
the  stem,  1  line  wide,  tapering  to  a  very  slender,  setaceous  summit; 
bracts  ovate,  awned,  commonly  exceeding  the  spikelets,  the  lowest 
setaceous  and  often  an  inch  or  two  long. 

Near  the  coast,  from  about  San  Francisco  Bay,  Bigelow,  Bolander^ 
to  Fort  Bragg,  Bolander^  no.  4765,  teste  Boott. 

12.  C.  echlnata  Murr.  Caespitose;  stems  J  to  2  ft.  high,  few- 
leaved,  stiff;  leaves  flat  and  grass-like,  J  to  1  line  wide,  much  shorter 
than  the  stem;  lower  bract  subulate  from  a  lanceolate  base,  longer  or 
shorter  than  its  spikelet. 

Coast  Ranges,  Bolander;  swamps  near  Santa  Bosa,  Bigelow^  teste 
Boott.     Apr.-May. 

13.  C.  Deweyana  Schwein.  Gsespitose;  stems  }  to  4  ft.  high, 
sharply  angled,  scabrous,  slender,  weak  and  often  decumbent;  leaves 
flaccid,  1  to  2  lines  wide,  shorter  than  the  stem;  lowest  bract  seta- 
ceous, seldom  exceeding  the  stem,  upper  shorter  or  scale-like. 

Shady  hillsides,  Napa  Valley,  Thurher^  Bigelow^  teste  Boott.  Var. 
BoLANDERi  Boott.  with  a  slender  stem  and  broader  leaves  is  reported 
from  Oakland,  Bolander^  teste  Boott. 

14.  C.  festlva  Dewey.  Csespitose;  stems  J  to  2  ft.  high,  sharply 
angled;  leaves  3  to  5,  the  upper  the  longest,  commonly  snorter  than 
the  stem,  2  to  2 J  lines  wide. 

Coast  Ranges,  in  woods  among  grass,  the  stems  sometimes  rooting: 
from  Monterey,  Brewer,  no.  697,  to  Ukiah,  Bolander^  teste  Boott. 

6.  JUNCACE>E.     Rush  Family. 

Annual  or  perennial  herbs.  Stems  simple,  terete  or  ancipital, 
hollow  or  spongy.  Leaves  alternate,  sheathing,  narrow,  flat  or 
terete.  Flowers  lily-like  in  structure,  sedge-like  in  aspect,  small, 
dry,  perfect,  disposed  in  terminal  or  apparently  lateral  heads,  spikes, 
sub-umbellate  clusters  or  panicles.  Perianth  consisting  of  6  distinct 
similar  glume-like  segments.  Stamens  6  or  sometimes  3.  Ovary 
superior,  3  or  sometimes  1-celled;  stigmas  3,  filiform;  ovules  3  to 
many.  Fruit  a  loculicidally  3-valved  capsule.  Embryo  minute, 
enclosed  in  fleshy  endosperm.  In  both  the  genera  Luzula  and 
Juncus,  individuals  of  the  same  species  vary  greatly  in  aspect 
owing  to  the  tendency  of  the  inflorescence  to  become  either  capitately- 
congested  on  the  one  hand  or  loosely  paniculate  on  the  other.  (The 
specific  keys  and  descriptions  in  this  family  have  been  done  by  Mr. 
J.  Burtt  Davy.) 

Leaves  stiff,  terete  or  flat;  stems  usually  with   spongy  pith;  capsule  8  or 

1-celled;  seeds  several  to  many 1.  JuNCUS. 

Leaves  soft,  flat:  stems  hollow;  eapsule  1-celled;  seeds  3 2.  Luzula. 


RUSH   FAMILY.  93 

1.  JUNCUSL.    Rush. 

Plants  of  swamps  or  wet  places;  herbage  glabrous.  Stems  usually 
with  spongy  pith.  Leaves  stiff,  terete,  channeled  or  flat.  Flowers 
panicled,  corymbose  or  in  dense  clusters,  greenish  or  brownish. 
Capsule  3-celled  with  central  placentae  or  1-celled  with  3  parietal 
placentse,  many-seeded.  For  detecting  the.  markings  on  the  seeds  of 
most  of  the  Junci,  a  J  or  J  in.  objective  is  necessary.  (Classic  name 
for  the  rush,  perhaps  from  Latin  jungo,  to  join,  the  stems  used  for 
binding.) 

Annuals;  roots  fibrous. 
Leaves  cauline;  stems  branched;  flowers  cymosely  arranged  in  twos  or  threes 

and  seennd;  testa  finely  striate  and  cross-lined 1.  J.  btifoniv8. 

Leaves  radical;  steins  scapiform;  flowers  solitary,  terminal;  testa  reticulate. 

2.  J.  unekUis. 
Perennials;  rhizomes  mostly  stout  and  creeping. 
Leaves  terete  or  wanting;  panicle  lateral,  sessile. 
Stamens  6. 
Perianth  '2}^  to  3  lines  long;  anthers  1  line  long;  capsule  oblong-ovate» 

acute 3.  J^.  Leaeurii. 

Perianth  1^  lines  long;  anthers  ^  line  long;  capsule  sub-globose,  slightly 

angled,  obtuse,  apiculate i.  J.  patens. 

Stamens  3. 
Perianth  1  line  long;  anthers  %  line  long;  capsule  davate-obovate,  obtuse 

or  retuse 6.  J.  effusm. 

Leaves  flat,  channeled:  panicle  terminal. 

Stems  terete;  leaves  not  equitant  nor  transversely  ribbed. 
Rootsiocks  tufted;  stems  nnked  above,  leaiy  at  base;  leaves  less  than  ^ 
line  wide;  flowers  solitary  in  a  diffuse  or  rarely  con^pact  panicle  .  . 

6.  J.  tenuis. 
Rootstocks  creeping;  stems  leafy  throughout;  leaves  IV^  lines  wide; 

flowers  clustered 7.  J.falcatus, 

Stems  ancip^ tally  compressed;  leaves  equitant,  transversely  ribbed  by 
internal  septa. 
Leaves  2  to  4  lines  wide;  stems  more  or  less  winged  below  the  nodes; 

seeds  reticulate S.  J.  xiphiaides. 

Leaves  ^  to  1  line  wide;  stems  not  winged;  seeds  with  the  longitudinal 

lines  closely  crossed  by  prominent  fine  transverse  ridges 

9.  J.  phseocephalus. 

1.  J.  bufonius  L.  Toad  Rxtsh.  Annual;  roots  fibrous;  stems 
1  to  12  in.  high,  terete,  branching  from  the  base,  leafy;  leaves  narrow; 
inflorescence  a  dichotomous  cyme;  flowers  solitary  and  remote,  to 
closely  secund  or  even  sub-capitate;  perianth  lobes  3  lines  long,  long 
acuminate,  greenish  with  white  scarious  margins. 

One  of  the  commonest  species,  exceedingly  variable  in  size  and 
aspect:  Agnews,  Mias  Cannon;  Marin  Co.;  near  the  Montezuma 
school,  Solano  Co.,  Jepson;  Yountville,  Clarke;  Knights  Valley, 
Sonoma  Co.;  West  Berkeley;  Stege.     May-Sept. 

2.  J.  uncialis  Greene.  Dwarf  Rush.  Depauperate  annual  f  to 
1  in.  high;  leaves  short,  radical;  stems  scapiform,  strictly  1-flowered; 
perianth  segments  1}  to  2  lines  long,  acute,  hyaline,  with  a  prominent 
mid-nerve;  capsule  obtuse,  apiculate,  equaling  the  perianth;  testa 
reticulate. 

Type  locality:  "low  moist  places  in  fields  near  Suisun,  California, 
May,  1890,''  Greene. 

3.  J .  Leseurii  Boland.    Salt  Rush.     Perennial;  rootstock  stout- 
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ish,  creeping  and  widely  spreading;  stems  1  to  8  ft.  high,  stout,  erect, 
terete,  leafless;  panicle  lateral,  lax,  many-flowered;  flowers  often 
somewhat  secund;  perianth  2  to. 3  lines  long;  stamens  6;  anthers  1 
line  long;  capsule  oblong-ovate,  acute. 

Salt-marshes  and  alkali  soils,  not  uncommon:  Little  Oak,  Solano 
Co.,  Jepson;  Suisun  Marshes.     June. 

4.  J.  patens  Mey.  Common  Rush.  Perennial,  forming  dense 
clumps;  rootstock  creeping;  stems  slender,  densely  tufted,  1^  to  2  ft. 
high,  erect,  terete,  leafless;  panicle  lateral,  lax,  many-'flowei^d;  peri- 
anth 1}  lines  long;  stamens  6;  anthers  J  line  long;  capsule  sub- 
globose,  slightly  angled,  obtuse,  apiculate. 

A  very  common  species  in  marshy  or  springy  ground:  Lobos  Creek, 
Kellogg;  Oakland  Hills,  Bolander;  Suisun  Marshes,  Jepson;  Mill 
Valley;  Berkeley.     June-July. 

5.  J .  effusus  L.  Bog  Rush.  Perennial,  forming  dense  clumps; 
rootstock  creeping;  stems  stout,  tufted,  1^  to  3  ft.  high,  erect,  terete, 
leafless;  panicle  lateral,  lax,  many-flowered;  perianth  X  line  long; 
stamens  3;  anthers  \  line  long;  capsule  clavate-obovate,  obtuse  or 
retuse. 

Common  in  marshy  ground:  Angwins,  Howell  Mt.,  Jepaon;  Lorin. 
June.  Var.  brunneus  Engelm. ;  panicle  shorter,  more  compact; 
perianth  dark  brown. — Marin  Co.,  Michener  and  Bioletti. 

6.  J.  tenuis  Willd.  Yard  Rush.  Perennial,  forming  dense 
clumps;  rootstock  tufted;  stems  slender,  1  to  2  ft.  high,  very  leafy  at 
base,  naked  above,  terete;  leaves  less  than  ^  line  wide,  grass-like,  9 
in.  long;  panicle  terminal,  loose,  spreading;  spathe  exceeding  the 
inflorescence,  8  to  16  lines  long;  perianth  segments  pale;  stamens  6. 
Var.  coNGESTus,  Engelm.;  panicle  contracted,  somewhat  capitate; 
common  near  the  coast. — Oakland  Hills,  Bolander;  Marin  Co., 
Michener  and  Bioletti;  West  Berkeley;  Point  Isabel.     Apr  .-June. 

7.  J.  falcatus  Mey.  Perennial;  rootstock  slender,  creeping; 
stems  6  to  9  in.  high,  more  or  less  leafy,  terete;  leaves  usually  equal- 
ing or  exceeding  the  stems,  IJ  lines  wide,  not  ribbed  by  transverse 
septa;  flowers  in  dense  many-flowered  terminal  heads,  which  are 
solitary  or  in  twos  or  threes;  spathe  about  equaling  the  inflorescence; 
perianth  segments  dark  brown,  concolorous  or  with  a  broad  green 
midvein. 

Drift  sand  on  Lone  Mt.,  San  Francisco,  Bolander;  Santa  Cruz 
Mts.,  Brewer.  Mar.  Var.  paniculatus  Engelm.  heads  smaller, 
3  to  5-flowered,  in  a  more  or  less  cymose  panicle. — swampy  meadows 
at  Mendocino  City,  Bolander;  Lake  Co.,  Simonds;  should  be  looked 
for  in  northern  Sonoma  Co.     June. 

8.  J.  xiphioides  Mey.  Marsh  Rush.  Perennial;  rootstock 
elongated,  stout,  nodes  distant;  stems  IJ  to  3  ft.  high,  erect,  leafy, 
ancipitally  compressed,  more  or  less  distinctly  winged  below  the 
nodes;  leaves  2  to  4  lines  wide,  compressed,  equitant,  the  spaces 
between  the  veins  divided  into  segments  by  distinct  transverse  septa; 
inflorescence  usually  much  exceeding  the  leaves,  terminal;  flowers  in 
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a  cymosely-paniculate  inflorescence  of  densely  few  or  many-flowered 
heads;  perianth  usually  dark-colored,  about  2\  lines  long;  stamens  6; 
anthers  usually  small;  style  very,  short;  seeds  elongate,  reticulate, 
with  minute  cross-lines  wilJiin  the  reticulations. 

A  common  species  in  salt-marshes  and  moist  places:  Cloverdale, 
State  Surrey;  JPajaro  Hills,  Chandler;  Lorin;  Belmont.  June. 
Var.  AURATU8,  Engelm.  is  characterized  by  the  lax  cymosely- 
paniculate  inflorescence  of  usually  pale-colored  flowers. — Suisun 
Marshes,  Jepson;  Stege;  Saratoga,  Santa  Clara  Co.     Sept. -Oct. 

9.  J.  phaeocephalus  Engelm.  Perennial;  rootstock  elongated, 
stout;  nodes  somewhat  distant;  stems  J  to  1 J  ft.  high,  erect,  leafy, 
ancipitally  compressed,  not  winged;  leaves  J  to  1  line  wide,  com- 
pressed, equitant,  more  or  less  distinctly  ribbed  by  transverse  septa; 
inflorescence  usually  barely  exceeding  the  leaves,  terminal;  flowers  in 
densely  many-flowered  sohtary  or  binate  heads;  perianth  dark  brown, 
1|  to  2  lines  long;  stamens  6;  anthers  large;  style  long;  stigmas 
exserted;  seeds  ovoid,  the  longitudinal  lines  closely  crossed  by  promi- 
nent flne  transverse  ridges. 

Apparently  less  common  than  the  preceding  species:  Lone  Mt.,  San 
Francisco,  Bolander;  Lake  PUarcitos,  San  Mateo  Co.     June. 

2.  LUZULA  DC.     Wood-rush. 

Plants  of  dry  or  high  ground  in  open  or  shady  places.  Stems 
hollow,  leafy,  simple,  slender.  Leaves  softer  and  flatter  than  in 
Juncus,  grass-like  and  often  hairy  or  villous.  Flowers  solitary  in 
umbels  or  panicles  or  crowded  in  dense  clusters  or  spikes.  Capsule 
1-celled;  seeds  1  to  8.  (Latin  lucus,  wood  or  grove,  on  account  of 
the  habitat  of  certain  species.) 

1.  L.  comosa  Mey.  Common  Wood-rush.  A  sparsely  villous 
perennial;  rootstocks  sparsely  tufted;  stems  erect,  leafy,  12  in.  high; 
leaf-blades  3  to  6  in.  long,  2  to  3  lines  wide,  flat,  villous  at  the  throat 
and  sparsely  so  on  the  margins;  bract  foliaceous,  much  exceeding  the 
inflorescence;  inflorescence  ^  to  1^  in.  long;  flowers  spicate;  spikes 
erect,  simple  or  cymosely  pedunculate;  bractlets  scarious,  hyaline  and 
ciliate  above;  perianth  lobes  IJ  lines  long,  tinged  with  dark-brown. — 
(Juncoides  comosum  Sheldon.) 

One  of  the  earliest  flowers  of  spring,  frequenting  partially  shaded 
spots:  Berkeley;  Olema.  Mar.-Apr.  Var.  subsessilis  Wats,  has 
solitary  or  few  nearly  sessile  loose  pale-colored  spikes. — Olema.  Var. 
C0NQK8TA  Thuill.  has  several  close  sessile  spikes  forming  a  more  or 
less  conical  head. — Lake  Merced. 

6.  TYPHACE>e.     Cat-tail  Family. 

Keed-like  aquatic  perennials,  the  solid  cylindric  stems  from  creeping 
rootstocks  and  bearing  long  linear  alternate  leaves.  Flowers  monoe- 
cious, in  dense  spikes  or  heads,  without  perianth.  Stamens  and 
ovaries  with  bristles  or  minute  scales  intermixed.     Ovary  1-ovuled, 


96  TYPHACEJE. 

with  a  slender  style,  becoming  in   fruit  a  seed-like   nut.    Embryo 
straight,  embedded  in  copious  endosperm. 

Flowers  in  dense  cylindrical  spikes 1.  Typha. 

Flowers  in  globular  heads,  the  lower  with  foliaceous  bracts  .  .  2.  Sparganium. 

1.  TYPHA  L.    Cat-tail. 

Stems  tall,  simple,  ending  above  in  a  long  spike,  the  pistillate  poiv 
tion  below  merely  contiguous  to  or  quite  separated  from  the  staminate 
portion  above.  Stamens  intermixed  with  hairs,  their  filaments  con- 
nate. Ovaries  minute,  surrounded  by  numerous  hairs.  Nuts  very 
small,  usually  splitting  on  one  side,  enveloped  in  a  copious  down. 
(Ancient  Greek  name  of  the  Cat-tail.) 

1.  T.  latifolia  L.  Cat-tail.  Stout,  8J  to  6  ft.  high;  leaves  very- 
long,  linear,  sheathing  at  the  base;  flowers  in  a  spike  7  to  18  in.  long, 
the  pistillate  portion  below  contiguous  to  the  staminate  portion  above; 
pistillate  portion  dark  brown,  at  length  1  in.  thick;  staminate  portion 
yellow,  rather  thicker  when  in  flower,  but  soon  deciduous  leaving  a 
bare  spike. 

Common  in  marshes  and  marshy  places  by  creeks  in  the  Coast 
Ranges  and  Lower  Sacramento  and  Lower  San  Joaquin. 

2.  SPARGANIUM  L.     Bur-reed. 

Stems  simple  or  somewhat  branched.  Flowers  in  globose  heads 
scattered  along  the  upper  portion  of  the  stem  or  its  branches;  lower 
heads  pistillate,  with  lea^like  bracts;  upper  heads  staminate.  Sta- 
mens with  minute  scales  interposed,  their  filaments  slender  and  elon- 
gated. Ovaries  surrounded  by  8  to  6  linear-subulate  scales  forming  a 
sort  of  perianth.  (Sparganion  the  Greek  name,  diminutive  of 
sparganbn,  a  swaddling-barid,  on  account  of  the  narrow  ribbon-like 
leaves.) 

Pistillate  heads  2  on  a  branch,  always  sessile;  nuts  2  lines  wide  or  less 

1.  8.  Oreenei. 
Pistillate  heads  2  to  4  on  a  branch,  ped uncled  or  less  commonly  sessile;  nuts 
mostly  8  lines  wide 2,  S.  euryearpum. 

1.  S.  Greenei  Morong.  Greene's  Bur-reed.  Stems  3  to  6  ft. 
high;  leaves  triangular,  channeled,  partly  clasping  at  base  and  flat- 
tened towards  the  apex,  J  in.  wide;  inflorescence  branching,  18  to  16 
in.  long;  pistillate  heads  2  on  a  branch,  sessile,  in  fruit  1  in.  broad; 
staminate  heads  10  to  17  on  a  branch;  nuts  broadly  cuneate,  rounded 
at  summit  and  with  a  short  beak,  obviously  but  not  sharply  angular^ 

4  lines  long,  2  (or  rather  less  than  2)  lines  wide. 

Olema,  Marin  Co.;  San  Francisco  Peninsula.     Fruiting  in  Oct. 

2.  S.  euryearpum  Engelm.  Broad-fruited  Bur-reed.  Erect, 
rather  slender,  8  to  8  ft.  high,  with  branching  inflorescence;  leaves 
flat  and  thin,  slightly  keeled  beneath;  pistillate  heads  2  to  4  on  the 
stem  or  branch,  sessile  or  more  commonly  peduncled;  staminate  heads 

5  to  18;  heads  in  fruit  f  to  1|^  in.  in  diameter;  nuts  obovate,  many- 
angled,  withr  a  bro.ad  rounded  or  hemispherical  summit,  tipped  with 
the  short  style,  8  (or  nearly  8)  lines  broad,  4  lines  long,  including  the 
style — (S.  Californicum  Greene.) 
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Oalistogs,  Lower  Sacramento  and  southward  to  Santa  Clara  Go. 
June-^uly. 

S.  SIMPLEX  Huds.  Simple  Bur-reed.  Stems  slender,  simple, 
erect,  1  to  2  ft.  high;  leaves  triangular  or  flattened,  exceeding  the 
stem;  heads  2  to  4  of  each  kind,  sessile  or  the  lower  often  on  a  p^un- 
cle  }  to  2  in.  long  and  above  the  axil;  staminate  heads  very  small; 
nuts  nearly  terete,  attenuate  at  each  end,  tipped  with  a  linear  style, 
the  whole  8  or  4  lines  long. — Sierra  Nevada:  Placer  Co.,  Carpenter; 
Carson  Pass,  Brewer, 

7.  LEMNACE>E.    Duckwew  Family. 

Minute  floating  or  submerged  aqoatic  perennials,  without  leaves. 
Plant  body  consisting  of  a  lea^like  stem  or  **  frond  "  which  is  densely 
green,  disk-shaped,  elongated  or  irregular.  Inflorescence  a  simple 
cluster  of  2  staminate  flowers  and  1  pistillate  flower,  contained  in  a 
cleft  or  pouch  on  the  margin  of  the  frond.  Staminate  flower  consist- 
ing of  a  single  stamen  and  the  pstillate  flower  of  a  single  ovary  con- 
taining 1  to  7  ovules.  Perianth  none.  Flowers  and  fruit  scarce,  in  I 
species  unknown.  Vegetative  reproduction  active  and  taking  place 
by  lateral  branching,  the  braoohes  being  attached  by  slender  stalks 
(stipes).  These  branches  soon  separate  or  remain  connected  for  some 
time;  they  may  at  certain  seasons  sink  to  the  botto^l  of  the  pond  or 
ditch  and  undergo  a  resting  period.  The  account  of  genera  and 
species  here  given  has  been  adapted  almost  entirely  from  -  Mr.  Chas. 
H.  Thompson's  Revision  published  in  the  9th  Beport  of  the  Missouri 
Botanical  Garden. 

Frond  with  1  to  several  nerves  and  a  single  root;  oTulet  1  to  7 .  .  .1.  Lbmna. 
Frond-  without  nerves;  root  none;  ovule  1 2.  Wolffia. 

1.  LEMNA  L.     Duckweed.  , 

Fronds  disk-shaped,  usually  with  a  central  nerve  and  with  or  with- 
out several  lateral  nerves,  each  with  a  single  root  which  is  commonly 
provided  with  a  root  cap.  Reproductive  pouches  2,  appearing  as 
clefts  in  either  margin  of  uie  basal  portion  of  the  frond,  each  contain- 
ing a  cluster  of  8  flowers  surrounded  by  a  spathe.  Ovary  with  1  to  7 
ovules.    Fruit  ribbed.     (Ancient  Greek  name.) 

Frond  with  a  long  stipe,  mostly  submerged  and  forming  laige  masses;  papillse 

none *  .8.  X.  trUuUM. 

Frond  with  a  short  stipe,  floating  on  the  surface. 
Symmetrical  or  nearly  so,  papillate  along  the  median  line. 
Obloiig-obovate;  fruit  more  or  less  lenticular. 
Upper  surflMe  nniibrmly  green;  margin  of  the  fruit  without  appendages; 

seed  always  1 9.  X.  miiwr. 

Upper  suriiMe  mottled  witii  irregular  brown  streaks;  maifin  of  the  fhiit 

with  rounded  wing  lobes;  seeds  1  to  several \,L.g(lbba, 

Oblong  to  elUpCieal,  small,  green  on  both  surikces;  with  a  row  of  papills 

alMig  the  mid-nerve;  Ihut  elongated CL  %,  minima. 

Unvymmetacal, 
Obliomdy  obovate;  obscorely  8  to  T-nerved,  iMipiUate  along  the  median 

line l..L.ffWta. 

Long  oblong,  thin,  obsourely  1-nerved;  papillas  none .  .  .  .  i  X.  eydUMtoMn, 

9 
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1.  L.  gibba  L.  Glbbous  Duckweed.  Fronds  1  to  4  in  a  group, 
commonly  2,  orbicular  to  obovate,  sliphtly  to  very  unsymmetrical, 
usually  3  to  5-nerved,  1  to  2  lines  wide,  1  to  2^  lines  long,  thick, 
convex  and  slightly  keeled  above,  flat  to  strongly  gibbous  beneath; 
base  usually  acute  and  commonly  with  narrow  wing  margins;  pistil 
clavate;  ovules  1  to  7;  fruit  symmetrical,  purple-tinted,  winged  with 
rounded  lobes  at  the  upper  margin  on  either  side  of  the  stigma. 

Abundant  in  ponds. 

2.  L.  minor  L.  Smaller  Duckweed.  Fronds  solitary  or  few 
in  a  cluster,  round  to  elliptic-obovate,  green  or  purplish  beneath, 
uniformly  bright-green  above,  convex  on  both  siaes,  upper  surface 
sometimes  slightly  keeled  and  with  a  row  of  papillae  along  the 
mid-nerve,  the  apical  one  usually  quite  prominent;  pistil  clavnte; 
ovule  1;  fruit  not  winged,  projecting  about  J  beyond  the  margin  of 
the  frond. 

Covering  the  surface  of  stagnant  ponds.     Variable. 

3.  L.  trisuica  L.  Ivy-leaved  Duckweed.  Fronds  forming 
dense  masses,  oblong  to  oblong-lanceolate,  slightly  unsymmetrical  and 
frequently  a  little  falcate,  2 J  to  6  lines  long  and  IJ  lines  wide,  the 
long  stipe  attached  to  the  basal  margin;  floating  fronds  with  shorter 
stipes  and  cavernous  throughout  the  central  portion;  submerged  fronds 
with  long  twisted  stipes;  seed  prominently  12  to  16-ribbed. 

Cold  springs  and  running  water. 

■  4.  L.  cyclostasa  (Ell.)  Chev.  Fronds  solitary  or  more  commonly 
2  to  8  cohering  in  a  more  or  less  curved  chain,  thin,  oblong  to 
obovate-oblong,  usually  somewhat  falcate,  J  to  |  lines  wide  by  1  to  IJ 
lines  long,  without  papillae;  base  of  the  frond  usually  unsymmetrical, 
tapering  into  a  short  stipe  or  frequently  sessile;  fruit  long-ovate, 
pointed  by  the  long,  straight  or  rarely  curved  style;  seed  12  to 
29-ribbed. 

Springs  at  foot  (5f  Uncle  Sam  Mountain,  Lake  Co.,  Bolander. 

6.  L.  mininna  Phil.  Fronds  cohering  in  twos,  sometimes  in  fours, 
or  solitary,  oblong  to  elliptical,  symmetrical,  J  to  1 J  lines  wide,  f  to 
2  lines  long,  rather  thick,  with  a  row  of  papillae  along  the  mid-nerve; 
lower  surface  flat  or  slightly  convex,  upper  surface  slightly  to  promi- 
nently convex  with  thin  margin  entirely  around  the  frond;  frond 
cavernous  in  the  middle,  portion  only,  commonly  nerveless;  seed 
oblong,  pointed,  about  16-riDbed. 

Two  growth  stages';  sm&Uer  fi'ohds  straw-yellow  or  pHle  sreen  and 
strikingly  convex  on  the  upper  surface;  larger  fronds  thinner  and 
green  colored.  ^ 

2.  WOLFFIA  Horkel. 

Very  minute  plants.  Fronds  rootless,  thin,  unsymmetrical,  curved 
in  the  form  of  a.  segment  of  a  band,  abundantly  punctate  on  both 
surfaces  with  brown  epidermal  pigment  cells.  8tipe  attached  on  the 
margin  of  the  single  reproductive  pouch  which  appears  as  a  cleft  in 
the  basal  margin  of  the  frond.  Flowers  and  fruit  unknown.  (J.  F. 
Wolfl^,  student  of  the  genus  Lemna.) 
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1.  W.  lingulata  Hegelm.  Fronds  at  maturity  solitary  or  rarely 
in  2'8,  broadly  tongue^haped,  f  to  1^  lines  wide,  1 J  to  3J  lines  long, 
cavernous  throughout  the  lower  central  portion;  reproductive  pouch 
triangular. 

Jmgntion  canals,  Kern  Co.,   Thofrvvpson. 

8.   NAIADACE>E.     Pondweed  Family. 

Aquatic  plants  entirely  submerged  or  with  floating  leaves.  Stems 
jointed.  Leaves  linear  and  grass-like  or  some  with  broad  floating 
blades,  sheathing  at  base  or  with  sheathing  stipules.  Flowers  incon- 
spicuous, naked  or  with  a  very  small  calyx,  commonly  borne  on  a 
snort  spike  or  spadix,  which  bursts  from  an  enclosing  greenish  bract 
or  spathe.  Ovaries  1,  or  2  to  4,  distinct,  free  from  the  calyx  if  that  be 
present,  1-celled,  1-ovuled. 

Floweni  perfect. 

Sepals  4,  distinct .  1.  Fotamooeton. 

Sepals  none 2.  Ruppia. 

Flowers  monoeoious  or  dioecious. 
Leaves  entire. 
Pistils  about  4,  borne  in  a  cup-shaped  involucre;  fresh  water  ponds  or 

streams 3.  Zannich  ellia. 

Pistils  many,  borne  on  the  side  of  a  linear  spadix;  maritime. 
Flowers  moucecious;  fruit  ovoid;  leaves  2  to  4  lines  broad 

4.  ZOSTEKA. 

Flowers  dioecious;  Aruit  sagittate-cordate;  leaves  >^  to  2  lines  broad  .  .  . 

5.  Phyllosfadix. 
Leaves  with  spiny-toothed  margins;  pistil  solitary  and  naked 

6.  Naias. 

1.  POTAMOGETON  L.     Pondwekd. 

Perennial  herbs,  commonly  growing  in  still  fresh  waters,  with 
mostly  alternate  leaves  in  2  ranks  and  membranous  stipules  more  or 
less  united  and  sheathing.  Spikes  sheathed  by  the  stipules  in  the  bud, 
in  flower  mostly  raised  on  a  peduncle  to  the  surface  of  the  water. 
Flowers  small,  perfect.  Sepals  4,  rounded,  concave,  valvate  in  the 
bud,  short-clawed.  Stamens  4,  inserted  on  the  claws  of  the  sepals, 
the  anthers  nearly  sessile.  Ovaries  4,  becoming  ovoid  or  roundish 
drupelets.  (Greek  potamos,  a  river,  and  geiton,  a  neighbor,  on 
account  of  the  aquatic  habit. ) 

Stipules  axillary  and  free  from  the  leaf. 
Floating  leaves  elliptical,  submerged  leaves  lanceolate   .  .  .  1.  P.  lonchitet. 
Leaves  all  submerged, 
Ovate  or  lanceolate*  many-nerved;  spike  2  to  2>^  in.  long  .  2.  P.  Iuccm. 
Linear,  1  to  S^nerved. 

Spike  subcapitate;  stem  flattened;  leaves  not  glandular 

8.  P.patidflorus. 
Spike  interrupted  or  subcapitate;    stem  filiform;    leaves    often   bi- 
-  glandular  at  base  ......'.......:....  4.  P.  muiUvs. 

Stipules  adnata  to  the  leaves  or  petioles;  leaves  all  siitoierged,  capillary   .  .  . 

5.  P.  pectinatus. 

1.  P.  lonchites  Tuckerm.  Stems  niuch  branched,  3  to  6  ft. 
long;  floating  leaves  coriaceous,  elliptical,  2  to  3J^  in.  lon^,  less 
than  f  to  1}  in.  wide,  the  petiole  usually  longer  than  the  blade; 
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submerged  leaves  very  tbin,  lanceolate,  4  to  12  in.  long,  rounded  at 
base  or  tapering  into  a  petiole  1  to  4  in.  long;  stipules  1  to  4  in.  long; 
peduncles  2  to  3  in.  long;   spikes  1  to  2  in.  long,  densely  fruited; 
nutlets  obliquely  obovate,  If  to  2  lines  long. 
Streams:  Eussian  Eiver  southward  to  Santa  Cruz;  Sierra  Nevada. 

2.  P.  lucens  L.  Stem  branching  below  and  often  with  masses  of 
short  leafy  branches  at  summit;  leaves  all  submerged,  thin,  elliptical 
to  lanceolate  or  oblanceolate  or  the  uppermost  oval,  many-nerved, 
acute  or  acuminate,  mucronate,  often  undulate-serrate,  narrowed  at 
base  to  a  shoi*t  petiole  or  sessile,  2  to  7  in.  long  and  f  to  If  in.  wide; 
nerves  13  or  fewer;  stipules  loose  and  spreading,  sometimes  very 
broad;  peduncles  3  to  6  in.  long;  spikes  2  to  2^  in.  long,  very  thick 
cylindrical;  nutlet  1^  lines  long,  nearly  as  broad. 

San  Francisco  Peninsula. 

8.  P.  pauciflorus  Pursh.  Stems  flattened,  much  branched,  1  to 
3  ft.  long;  leaves  all  submerged,  narrowly  linear,  3-nerved  or  the 
nerves  obscure,  1  to  2  in.  long,  J  to  1  line  wide,  narrowed  at  base; 
stipules  small,  white,  becoming  setose;  peduncles  more  or  less  clavate, 
about  i  in.  long;  spike  subcapitate,  few-flowered;  nutlet  1  line  long, 
roundish  or  obliquely  obovate,  with  a  broad  more  or  less  undulate- 
dentate  keel. 

Still  waters;  near  the  coast. 

4.  P.  pusillus  L.  Stems  filiform,  branching,  ^  to  1  ft.  long; 
leaves  all  submerged,  narrowly  linear  or  often  nearly  setaceous, 
obtuse  and  mucronate  or  acute  at  apex,  1  to  3-nerved,  with  2  glands 
at  base  or  rarely  gland  less,  1  to  3  in.  long,  ^  to  f  line  wide,,  sessile; 
stipules  obtuse,  becoming  setose;  peduncles  flattened,  slender,  }  to  3 
in.  long;  spikes  interrupted  or  capitate;  nutlet  obliquely  elliptical,  f 
to  1  line  long,  curved  and  2-grooved  on  the  back,  or  sometimes  with 
3  distinct  keels,  beaked  by  a  short  style. 

Pools  and  ditches.     Coast  Ranges.' 

5.  P.  pectinatus  L.  Stems  slender  from  a  running  rootstock,  the 
branches  repeatedly  forking,  1  to  3  ft.  long;  leaves  capillary  or 
setaceous,  often  1-nerved,  1  to  6  in.  long;  stipules  J  to  1  in.  long,  free 
for  half  t^eir  length ;  peduncles  filiform,  2  to  12  in.  long;  flowers  in 
distinct  whorls  on  a  spike  ^  to  2  in.  long;  nutlets  roundish  or 
obliquely  obovate,  IJ^  to  2  lines  long,  no  middle  keel  on  the  back  but 
with  obscure  lateral  ridges. 

Brackish  water  of  tide  sloughs  or  in  ponds. 

2.  RUPPIA  L.    DiTCH-ORASS. 

Immersed  aquatic  herbs  with  long  filiform  forking  stems.  Leaves 
almost  capillary,  with  a  rather  broad  sheathing  base.  Peduncle  of 
the  spadix  axilUiy)  *t  firH  very  short  and  enclosed  in  the  sheathing 
spathe-like  base  of  the  leaf  Spadices  slender,  each  with  two  flowers 
disposed  near  togather,  rising  to  the  surface  when  in  anthesis. 
Flowers  perfect,  enti|?ely  destitute  of  perianth.  Stamens  2,  sessile, 
each  anther  consisting  c^  2  large  and  separate  anther-cells.    Pistils 
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4;  stigmas  depressed,  sessile.  Pistils  after  flowering  becoming  stalked. 
(In  honor  of  H.  B.  Biippius,  a  German  botanist.) 

1.  R.  maritima  L.  Plants  2  to  3  ft.  lon^,*  leaves  2  to  3  in.  long; 
pistils  ripening  into  bard  ovoid  nuts,  which  at  maturity  are  f  to  IJ 

lines  long,  and  raised  on  stipes  1  to  12  lines  long;  fruiting  peduncle 
3  to  6  lines  long. 

Alkaline  or  brackish  water:  tidal  canal   ditches  near  Petaluma, 

Davy;  Byron  Springs,  Hansen;  southward  to  Southern  California. 
June-Sept. 

3.  ZANNICHELLIA  Mich. 

Immersed  branching  plants.  Leaves  alternate  or  mostly  opposite, 
filiform  but  flat.  -Flowers  monoecious,  naked,  sessile,  usually  both 
kinds  in  the  same  axil.  Staminate  flower  consisting  of  a  single 
stamen  with  a  slender  filament.  Pistillate  flowers  2  to  5  (usually  4), 
borne  in  a  cup-shaped  involucre  or  spathe,  the  ovary  flask-shaped 
with  broad  hyaline  stigma.  Nutlet  coriaceous,  somewhat  flattened, 
beaked.     (In  honor  of  Zannichelli,  a  botanist  of  Yenice.) 

1.  Z.    palustris    L.      Hokned    Pokdweed.      Fruit    somewhat 
incurved,  occasionally  more  or  less  toothed  on  the  back. 
Mt.  Diablo  region  and  southward. 

4.  ZOSTER  A  L. 

Submerged  maritime  herbs  with  elongated  and  very  narrow  grass- 
like radical  leaves  and  inflorescences  raised  on  peduncle-like  stems. 
Flowers  monoecious,  borne  in  2  rows  on  the  face  of  a  flattened  spadix 
with  or  without  small  lateral  appendages  covering  them  in  the  bud 
and  closely  invested  by  a  protecting  foliaceous  spathe  until  anthesis. 
Staminate  flower  of  1  stamen.  Pistillate  flower  of  1  pistil.  Fruit 
ovoid,  1-seeded,  indehiscent.  (Greek  zoster,  a  girdle  or  band,  on 
account  of  the  ribbon-like  leaves.) 

1.  Z.  marina  L.  Eel-orass.  Grass-wraok.  Leaves  with  long 
sheathing  bases,  8  to  7-nerved,  1  to  2  or  3  ft.  long,  2  to  5  lines  broad; 
fruiting  leaves  jointed  at  base  of  spathe,  whicn  terminates  with  a 
more  or  less  elongated  leaf-like  summit;  spadix  2  to  4  in.  long,  10  to 
20-fruited. 

Shoal  waters  of  bays,  especially  on  muddy  bottoms.  Tomales 
Bay. 

6.  PHYLLOSPADIX  Hook. 

Maritime  aquatics  closely  related  to  the  preceding,  with  elongated 
narrowly-linear  radical  leaves  from  much  branched  creeping  root- 
stocks.  Flowers  dioecious,  borne  in  2  rows  on  the  side  of  a  flattened 
spadix,  with  a  lateral  chartaceous  appendage  covering  each  flower  in 
the  bud,  the  whole  inflorescence  enclosed  by  a  spathe  which  is 
produced  beyond  the  spadix  as  a  foliaceous  prolongation.  (Pistillate 
spadices  with  rudimentary  anther-cells.)  Anthers  sessile.  Pistil 
simple,  with  2  stigmas;  ovary  sagittate-cordate,  t.  c,  with  two  down- 
wardly-produced horns  at  base,  which  in  fruit  are  strongly  developed 
and  befur  on  the  inside  deflexed  bristles  which  serve  to  attach  the 
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floating  achenes  to  other  plants  on  the  beaches.    (Greek  phyllon,  leaf, 
and  spadix,  a  kind  of  innorescence.) 

Flowering  stems  1  ft.  long  or  more,  bearing  2  to  5  pistillate  spiadices 

1.  P.  Torrevi. 

Flowering  stems  2  or  3  In.  long,  bearing  1  pistillate  spadix  or  rarely  2:  leaves 

more  obviously  3-nerved 2.  P.  Scmileri, 

1.  P.  Torreyl  Wats.  Tobrey's  Eel-orass.  Rootstocks  brittle, 
leaves  IJ  to  2  it.  long,  J  to  1  line  broad;  flowering  stems  1  ft.  long 
or  more,  bearing  2  to  5  pistillate  spadices,  each  1  to  IJ  in.  long; 
staminate  spadices  shorter  and  with  shorter  peduncles;  mature  fruit 
2J  lines  long. 

Low  tide  limits  to  two  fathoms  below,  from  San  Diego,  Cleveland^ 
and  San  Pedro  northward  to  Monterey,  Setchell;  Land's  End,  Gibbs; 
and  Russian  River,  Dudley. 

2.  P.  Scoulerl  Hook.  Pacific  Eel-grass.  Very  similar  to  the 
preceding  but  the  leaves  rather  broader,  J  to  2  lines  wide;  flowering 
stems  short,  but  2  or  3  in.  long,  bearing  but  1  pistillate  sapdix, 
rarely  2;  fruits  larger. 

Santa  Barbara,  Pacific  Grove,  and  Russian  River  ace.  to  Dudley; 
Dillon's  Beach,  Baker^  and  northward  to  the  mouth  of  the  Columbia 
River. 

6.  NAIAS    L.     Naiad. 

Slender  branching  submerged  plants  with  linear  opposite  spiny- 
toothed  leaves,  which  are  seemingly  whorled  on  account  of  ^he  ones 
crowded  in  the  axils.  Flowers  unisexual,  solitary  in  the  axils. 
Staminate  flower  consisting  of  a  single  stamen  enclosed  in  the  bud  in 
a  little  membranous  spathe.  Pistillate  flower  consisting  of  a  single 
ovary  and  short  style  bearing  2  to  4  stigmas.  Fruit  a  seed-like 
nutlet.     (Greek  Naias,  a  water-nymph.) 

Sheathing  base  of  the  leaves  entire  or  with  few  teeth \.  N.  marina. 

Sheathing  base  of  the  leaves  with  many  minute  teeth 2.  N.  flexUis. 

1.  N.  marina  L.  Holly-leaved  Naiad.  Stems  stout  and 
often  armed  with  prickles  twice  as  long  as  their  breadth;  leaves 
broadly  linear,  with  6  to  10  spine-pointed  teeth  on  each  margin,  the 
broad  sheathing  base  entire  or  with  1  or  2  teeth  on  each  side;  fruit  2 
to  2J  lines  long,  reticulated,  tipped  with  a  long  persistent  style;  seed 
reticulated,  not  shining. 

Clear  Lake,  Bolander. 

2.  N.  flexilis  R.  &  S.  Slender  Naiad.  Stems  slender;  leaves 
narrowly  linear,  with  25  to  30  minute  teeth  on  each  margin,  the 
broad  sheathing  base  with  5  to  10  small  teeth  on  each  side;  fruit  1  to 
2  lines  long,  nearly  smooth;  seed  reticulated,  shining. 

San  Francisco  Peninsula;  Clear  Lake. 

9.     JUNCAGINACE>E.     Arrow-grass  Family. 

Marsh  or  sub-aquatic  acaulescent  herbs  with  radical  rush-like  or 
grass-like  leaves,  and  small  perfect  flowers  in  racemes  or  spikes,  or 
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solitary.  Perianth  4  to  G^parted,  its  segments  in  two  series,  sepal-like. 
Stamens  in  ours  6  or  1.  Ovaries  either  3  to  6,  or  1,  when  more 
than  1  united  around  a  central  axis  and  separating  at  maturity  into 
1-seeded  carpels.     Seeds  anatropous;  embryo  straight. 

Flowers  perfect,  with  perianth;  stamens  6 1.  Triolochin. 

Flowerspolygamous,  the  pistillate  of  2  kinds;  no  perianth;  stamen  1 

2.  LiLiEA. 

1.  TRIGLOCHIN  L. 

Perennials  by  means  of  short  rootstocks;  leaves  fleshy  with  mem- 
branous sheaths.  Flowers  small,  in  a  spike-like,  bractless  raceme, 
raised  on  a  scape.  Segments  of  the  perianth  concave,  greenish, 
deciduous,  the  three  inner  inserted  hi]g;her.  Stamens  in  ours  6; 
anthers  sessile  or  nearly  so.  Pistils  in  ours  commonly  6  (rarely  8  to 
6),  their  ovaries  united  around  a  central  axis,  splitting  when  ripe  into 
1-seeded  carpels,  which  separate  from  the  base  upward,  and  leave  a 
slender  persistent  axis.  Stigmas  as  many  as  the  ovaries,  plumose. 
Carpels  dehiscing  by  the  ventral  suture.  (Greek  tri,  three,  and 
glochis,  a  point,  referring  to  the  fruit  of  the  3-carpeled  species.) 

Scapes  stout;  leaves  2  lines  wide  or  more .  .  1.  T.marUima, 

Scapes  slender,  almost  wiry,  less  than  ]  line  wide  .  .  .  .  .  .  .  ,2,  T.  concinna, 

1.  T.  maritima  L.  Common  Arrow-grass.  Terminal  portion 
of  the  rootstock  covered  with  the  sheaths  of  old  leaves;  scapes  stout, 
1  ft.  long  or  somewhat  more,  bearing  a  raceme  10  to  15  in.  long,  the 
whole  surpassing  the  (2  to  3  lines  wide)  leaves;  flowers  1  line  long, 
longer  than  the  pedicels,  these  in  fruit  conspicuously  decurrent; 
carpels  3-angled,  with  the  dorsal  angles  winged,  makine  a  broad 
longitudinally-striate  groove  on  the  back,  2J  lines  long,  the  stigmas 
persistent  and  recurved;  seed  narrowly  linear,  1  line  long. 

Marshy  shores  of  San  Francisco  and  Suisun  Bays. 

2.  T.  concinna  Davy.  Slender  Arrow-grass.  Leaves  usually 
Jess  than  1  line  wide;  scapes  very  slender  and  racemes  looser  than  in 
the  preceding,  7  to  13  in.  high;  flowers  about  J  line  long;  carpels 
rather  less  than  2  lines  long;  fruiting  pedicels  less  obviously  decur- 
rent. 

With  the  preceding. 

2.  LIL>EA  HBK. 

Aquatic  or  sub-aquatic  herb  with  fibrous  roots  and  radical  grass-like 
leaves,  sheathing  at  base.  Flowers  polygamous,  in  2  kinds  of  inflo- 
rescence, one  an  axillary  inflorescence,  consisting  of  solitary  pistillate 
flowers  borne  in  the  axils  of  the  radical  leaves,  the  other  a  spicate 
inflorescence,  consisting  of  spikes  raised  on  scapes  shorter  than  the 
leaves.  Axillary  inflorescence: — ovary  naked^  sessile,  with  elongated 
filiform  style  and  capitate  stigma;  fruit  flattish,  oblong-ovate,  coria- 
ceous, longitudinally  ribbed,  1-seeded,  indehiscent.  Spicate  inflo- 
rescence:— ^pistillate  flowers  on  the  lower  part  of  the  spike,  perfect 
at  the  middle,  staminate  above;  pistillate  flowers  similar  to  those 
in  the   ixils  of  the  radical   leaves,  but  with  a  short  style  and  with 
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the  oyary  maturing  into  a  more  compressed  fruit  which  is  winded; 
perfect  flowers  with  the  ovary  behind  (next  to  the  axis  of  the  spike) 
and  the  stamens  in  front  (next  to  the  bract);  staminate  flowers 
consisting  of  a  single  stamen  in  the  axil  of  a  bract. 

1.  L.  subulate  HBK.  Leaves  6  to  8  in.  long,  I  to  2  lines  wide; 
spikes  dense,  ^  in.  long  or  less;  pistillate  flowers  in  the  axils  of  the 
radical  leaves  often  with  a  style  1  to  3  in.  long,  their  fruits  2}  to  3 
lines  long. 

Ponds  and  vernal  pools  almost  throughout  California:  Sonoma; 
Napa  Valley;  Solano  Co.;  San  Francisco;  Santa  Clara  Valley.     Apr. 

10.  ALISMACE>E.     Water-Plantain  Family. 

Marsh  or  aquatic  herbs  with  radical  leaves,  scape-like  flower  stems 
and  perfect  or  unisexual  flowers.  Perfanth  of  3  outer  herbaceous 
persistent  sepals,  and  3  inner  white  deciduous  petals.  Stamens  6  or 
more.  Ovaries  numerous,  distinct,  1-celled,  1-ovuled,  becoming 
achenes  in  fruit.  Endosperm  none;  embryo  strongly  recurved  or 
folded. 

Flowers  perfect;  stamens  6;  achenes  in  a  single  whorl 1.  ALsnf  a. 

Flowers  unisexual;  stamens  numerous;  achenes  in  a  dense  bead  .  2.  Saqfitabia. 

1.  ALISMA  L. 

ft 

Erect  herbs,  growing  in  shallow  water  or  mud,  with  radical 
long-petioled  leaves.  Inflorescence  a  panicle  consisting  of  whorled 
branches  each  bearing  a  simple  or  compound  umbel  of  perfect  flowers. 
Perianth  of  3  outer  small  nerbaceous  segments,  and  3  much  larger 
inner  ones,  these  petal-like  and  very  delicate.  Stamens  6,  with  short 
fllaments.  Ovaries  distinct  on  a  disk-like  receptacle.  Achenes 
numerous,  channeled  on  the  back,  crowded  in  a  whorl.  (Alisma, 
the  Greek  name,  used  by  Bioscorides.) 

1.  A.  Plantago  L.  Water  Plantain.  Kpotstock  perennial, 
becoming  almost  bulbous  by  the  sheathing  bases  of  the  petioles; 
leaves  radical,  the  blades  elliptic-oblong,  acut6,  2  in.  long,  varying  to 
8  in.  long  and  3  in.  btoad  and  tapering  from  the  middle  to  each  end, 
on  petioles  twice  as  long;  flowering  stems  from  1 J  to  2J  ft.  high,  the 
whorled  branches  unequal  in  length  and  forming  a  loose,  pyramidal 
panicle;  flowers  white,  on  pedicels  1  in.  long  or  less;  petals  1  line 
long;  achenes  very  strongly  flattened,  oblong,  1  line  long,  17  to  25  in 
each  whorl. 

Common  along  the  margins  of  ponds,  rivers,  and  marshy  shores  of 
lakes:  San  Francisco;  Alameda;  Stockton;  Lower  Sacramento;  Napa 
Valley.    The  aquatic  forms  have  very  narrow  leaves. 

2.  SAGITTARIA  L.    Arrow-head. 

Marsh  or  aquatic  herbs  with  flbrous  roots  and  milky  juice.  Leaves 
broadly  sheathing,  commonly  sagittate  or  sometimes  without  basal 
lobes  or  even  without  a  blade.  Stems  scape-like,  bearing  one  to  sev- 
eral whorU  of  BowerSf  usually  in  threes,  with  taemViTOxiow'^  \iT«jc\A. 
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Flowers  in  ours  monoecious,  the  staminate  above.  Ovaries  numer- 
ous, crowded  on  a  globose  receptacle.  Achenes  flat,  more  or  less 
winged  and  beaked  by  the  short  style.  (From  the  Latin  sagitta,  an 
arrow,  referring  to  the  shape  of  the  leaves.) 

Pedicels  of  pistillate  flowers  slender,  ascending;  leaves  sagittate. 
Basal  lobce  much  shorter  than  the  upper  one  or  equaling  it;  racemes  with  fB  w 

to  several  whorls 1.8.  lat(folia. 

Basal  lobes  less  than  twice  as  long  as  the  upper  one;  racemes  with  numerous 

whorls ^ 2.S.  Oreggii. 

Pedicels  of  pistillate  flowers  much  thickened  and  refiexed  in  ftnit;  leaves  not 
lobed  at  base;  racemes  with  few  whorls 3.  S'.  SanfordH. 

1.  S.  latifolia  Willd.  Common  Arrow-head.  Leaves  very 
variable,  the  smallest  but  2  or  3  in.  in  total  length,  the  largest  7  or  8 
in.  long  troxa  the  summit  of  the  petiole  to  the  obtuse  or  abruptly  acute 
apex;  basal  lobes  lanceolate  to  broadly  ovate,  acuminate,  divaricate, 
15  in.  or  less  from  the  tip  of  one  to  the  other;  scape  simple  or 
branched,  }■  to  8  ft.  high;  bracts  scarious,  2 J  to  5  lines  long,  the  pedi- 
cels of  the  pistillate  flowers  very  much  longer;  flowers  monoecious; 
stamens  25  to  36;  achene  1}  lines  long  with  somewhat  swollen  dorsal 
wing  and  long  horizontally  oblique  bieak. 

Common  on  the  islands  and  river  shores  of  the  interior.  The 
tubers  of  this  species  are  edible  and  are  made  much  use  of  by  the 
Chinese  of  the  Lower  Sacramento.  From  these  tubers  a  long  root- 
stock  grows  out  in  the  Spring,  which,  at  its  upper  end,  g}.ves  rise  to 
leaves  and  scapes. 

2.  S.  Greggii  J.  G.  Smith.  Sanford  Arrow-head.  Stout, 
erect;  leaf-blades  8  to  18  in.  long,  the  widely  divergent  lanceolate 
basal  lobes  longer  than  the  ovate  and  acuminate  or  lanceolate  upper 
lobe;  scape  erect,  5-angled  below,  branching  at  its  summit  into 
several  ascending,  for  the  most  part  long  racemes,  with  numerous 
whorls  of  flowers;  bracts  lanceolate,  acuminate,  7  to  14  lines  long, 
equaling  or  rather  shorter  than  the  pedicels;  stamens  80  or  more; 
achenes  1  to  1}  lines  long,  tumid,  crested  on  both  margins,  circular  or 
the  ventral  margin  almost  straight,  nearly  beakless. 

Stockton,  Sanford^  original  and  only  known  locality  in  California. 

8.  S.  Sanfordii  Greene.  Stockton  Arrow-head.  Leaves  2  to 
3  ft.  long;  petioles  obtusely  triquetrous,  }  to  1^  in.  thick  at  the  base; 
blades  linear-  to  oblong-lanceolate,  about  4  in.  long,  tapering  into  the 
spongy  petiole  or  almost  obsolete  in  submersed  plants;  scapes  stout, 
\\  ft.  high  or  more;  bracts  triangular,  2}  to  3  lines  long,  connate  at 
base;  whorls  of  flowers  few,  the  pedicels  of  the  pistillate  ones  reflexed 
in  ^it;  sepals  ovate,  2  to  8  lines  lon^;  stamens  20,  the  anther 
longer  than  the  filament;  achenes  1  line  long,  rather  markedly 
winged  on  both  the  iimer  and  outer  margins,  the  sides  reticulated; 
beak  oblique,  short,  triangular. 

Stockton,  Sanford;  not  otherwise  known.     The  sepals  of  the  pistil- 
late flower  in  this  and  the  preceding  species  are  reflexed  or  spreading. 
S.  Montevidensis  C.  &  S.  is  (ace.  to  J.  G.  Smith)  a  ballast  plant  at 
Stockton;  it  may  be  known  by  its  erect  accr^acfewt  «.^^%\^  wad^  \s^  ^ 
brownish-purple  spot  at  the  base  of  the  petaVa. 
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11.   LILIACE>E.     Lily  Family. 

Ours  perennial  herbs.  Stems  from  bulbs,  corras  t>r  rootstocks,  either 
scape-like  and  the  leaves  all  radical,  or  more  or  less  leafy  and  fre- 
quently branching.  Flowers  regular  and  perfect;  perianth  with  6 
segments  or  lobes,  consisting  of  3  sepals  and  3  petals,  usually  colored 
alike.  Stames  6,  sometimes  3  or  4.  Ovary'  superior,  3-celled;  style 
or  stigmas  3.  Fruit  a  capsule  or  berry.  Maianthemum  has  a 
2-merous  flower  and  Scoliopus  a  1-celled  ovary.  The  flowers  in 
Veratrum  are  polygaujous.     Trillium  has  netted-veined  leaves.     ' 

A.  Fruit  a  capsule. 

Plants  with  bulbs  or  conns. 
Stems  leafy  from  a  scaly  bulb,  some  of  the  leaves  often  whorled,  or  in  2 
species  mostly  at  base. 
Flowers  less  than  1%,  mostly  less  than  1  in.  long;  style  often  8-cleft; 
perianth-segments  with  a  more  or  less  circular  nectar-bearing  area 

towards  the  base 1.  Fbitillabia. 

Flowers  much  larger,  always  showy;  style  one;  perianth-seKments  not 
bearing  nectaries,  but  with  a  nectar-bearing  groove  towards  the  base. 

2.  LlLIUM. 

Stems  from  corms;  leaves  all  at  base  and  the  stems  either  scapes  or  scape-like, 

but  with  few  or  reduced  cauline  leaves  in  no.  5  and  in  some  species  of 

no.  4. 

Flowers  solitary  or  racemose,:  bractless,  borne  on  a  scape-like  stem; 

perianth  segments  equal  or  nearly  so;  leaves  2,  at  the  base  of  the  stem, 

broad 3.  Erythbonidm. 

Flowenujolitary  on  a  simple  stem,  terminal  on  the  branches  onombellStely 
fasciciMJmt  without  involucre  or  circle  of  bracts;  outer  perianth  seg- 
ments conKiLonly  greenit^h  and  much  smaller  than  the  inner  showy 
ones  which  nsually  bear  a  conspicuous  glandular  pit  near  the  base; 
leaves  few,  narrow  and  elongated,  all  radical  or  1  or  2  cauline. 

4.  Calochobtus. 
Flowers  in  racemes  terminating  the  branches:  bracts  subnlHte*  perianth 
with  a  narpow  tube  and  refiexed  segments;  stamens  6;  staminddia  6. 

6.  ODONT06TOMX7M. 

Flowers  in  umbels,  always  with  2  or  more  bracts;  leaves  all  radical. 
Perianth-segments  united  below  into  a  tube. 
Perianth-tube  scarlet,  the  short  segments  chrome-green. 

6.  Bbsvoobtia. 
Perianth  of  one  color,  blue,  purple,  white,  or  yellow;  stamens  6,  often 
with  appendaged  or  winged  filaments  or  8  of  the  stamens  replaced 
by  dilated  sterile  filaments  or  staminodia.  ...   7.  Hookeba. 
Perianth-segments  distinct  or  nearly  so.  *^.  ,  :    c^'^    ' 

Filaments  arising  from  a  cup-like  appendage  ....   8.  Bloohebxa. 
Filaments  not  appendaged,  sometimes  dilated  at  base.  ^ 

licaves  semi-terete;  bract04to6. 9.  MmLLA. 

Leaves  plane  or  convolute-filiform;  bracts  2  or  3. .  10.  Axuum. 
Stems  ixoTn.  tunicated   bulbs;    i>erianth'  segments  distinct;    leaves  all  or 
mainly  radical. 
Style  3-cleft.  at  least  slightly;  capsule  loculicidal,  as  in  all  the  preceding.. 

Flowers  in  a  simple  raceme  borne  ou  a  scape 11.  Camassia. 

Flowers  racemose  in  a  widely  branching  very  ample  panicle. 

12.  Ohlobooalum. 
Styles  9!^  distinct;  capsule  deeply  3-16bed,  septicuial;  flowers  in  a  raceme  or 

"^        panicle,  the  perianth  segments  with  green  glands  at  base. 

13.  Zyoadenus. 
Plants  wfth  vertical  rootstocks.                                               ^ 

Stem  simple,  tall,  and  leafy;  panicle  pubescent;  styles  3,  distinct;  capsule 
3-Iobea,  septicidal 14.  Veratbum. 

Stem  simple;  leaves  numerous,  sedge  like,  mostly  radical,  those  of  the  stem 
reduced;  stamens  6. 
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Flowers  in  a  dense  raceme;  filaments  glabrous;  styles  3.  distinct. 

15.  Xerophyllum. 
Flowers  in  loose  racemes;  filaments  densely  woolly;  style  one,  undivided. 

16.  Narthscium. 
Acaulescent;  leaves  2;  stamens  8,  opposite  the  sepnls.   .  .  U.  Scoliopus. 
Stem  simple,  bearing  at  summit  a  whorl  of  8  broad  netted  vHined  leaves  and 

a  single  lai^  flower;  stamens  6 18.  Trillium. 

B.  Fruit  a  berry;   plants  with  rootstoclcs. 
Leaves  broad. 
Stem  very  sliort,  the  leaves  arising  firom  near  the  surface  of  the  ground; 
flowers  red,  in  umbels,  raised  on  a  peduncle.  .....  19.  Cuntonia. 

Stem  simple,  leafy;  flowers  very  small,  white. 
Raceme  short,  simple,  terminal;  perianth-segments  and  stamens  4;  leaves 

1  to  3,  cordate,  petioled 20.  Maianthemum. 

Raceme  simple  or  compound,  lerminal,  composed  of  many  small  flowers; 

leaves  several  to  many,  sessile 21.  Smilacina. 

Stems  branching;  flowers  axillary  at  the  ends  of  the  leafy  branches. 

22.  DiSPOBUM. 

Leaves  reduced  to  scales;  branchlets  filiform,  clustered  in  the  axils;  bushy- 
branching  plant 23.  Asparagus. 

1.  FRITILLARIA  L. 

Stems  erect,  simple,  from  a  bulb  of  thick  fleshy  scales;  radical 
leaves  large,  ovate  or. elliptic;  cauline  sessile,  alternate  or  whorled. 
Flowers  solitary  or  in  racemes,  dull  purple,  brt>wnish,  pink  or 
scarlet.  Perianth  campanulate  to  funnelform,  deciduous,  of  6  dis- 
tinct segments,  each  segment  with  a  shallow  nectar-bearing  area  or 
pit  near  the  base.  Stamens  6,  inserted  on  the  base  of  the  segments, 
included;  filaments  slender;  anthers  extrorse,  more  or  less  versatile. 
Ovary  sessile  or  nearly  so.  Capsule  membranaceous,  6-angled  or 
winged,  loculicidally  3-valved.  Seeds  numerous,  in  2  rows  in  each  cell. 
(From  the  Latin  fritiUus,  a  dice-box,  the  application  uncertain.) 

Styles  united,  stigma  shortly  3-lobed;  perianth  pink,  of  a  uniform  color,  i.  e.,  not 

spotted;  glands  obioure i,  F.  plurifiara. 

Styles  3-parted  above;  stigmas  linear;  glands  mostly  obvious. 
Leaves  io  2  to  8  whorls  on  the  upper  part  of  the  stem  or  the  uppermost  alter 
nate;  capsule  winged. 

Perianth  scarlet 2.  F.  coccinea. 

Perianth  dark-purple,  mottled  or  checkered  with  greenish-yellow. 
Segments  %  ^>  1^  in.  long,  at  least  the  inner  with  crisped  or  erosulate 

margins;  raceme  commonly  4  to  many-flowered.    .  .  .3.F.  muttca. 
Segments  1  to  1^  in.  long,  the  margin  entire;  racemes  1  to  4-flowered. 

4.  F.  laruxolata. 
Leaves  mostly  basal,  not  in  distinct  whorls;  capsule  obtusely  angled. 
Raceme  many-flowered;  i)erianth  yellowish-green,  not  spotted,  1  to  l^in. 

long        .      6.  F.  OffresUs. 

Raceme  1  to  8-flowered. 
Perianth  brownish  or  black-purple  or  greenish  with  interrupted  purple 

lines,  ^  to  1  in.  long 6.  F.  Uflora. 

Perianth  wnite  or  nearly  so,  ^  to  %  in.  long 1,  F.  lUiaeea. 

1.  F.  pluriflora  Torr.  Pink  Fritillarta.  Stems  6  to  10  in. 
high,  from  a  somewbat  yellowish  bulb  of  few  (6  to  8)  scales;  leaves 
few,  oblong-lanceolate,  I  in.  long,  mostly  basal;  perianth  uniform 
pink-purple,  the  segments  obovate-oblong,  acutish,  1  in.  long;  glands 
obscure;  stamens  J  the  length  of  the  petals,  the  filaments  slightly 
dilated  at  base;  capsule  as  broad  as  long,  truncate  at  apex,  narrowed 
towATd  the  basOj  strongly  3-lobed,  eac\i  \obft  'vWJcv  ^  \«^^\.>\^\\ns\ 
dorsal  ridges  or  wings  with  intervening  depTeft%\oi\. 
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Adobe  hills  in  upper  Vaca  Valley,  Jepson,  1885;  Sweeny  Creek, 
Solano  Co.,  Platte  1898;  upper  Sacramento  Valley  on  the  Sierran  side. 
Feb.  The  segments  are  usually  deeper  colored  or  longitudinally  lined 
at  base  and  ofjfn  also  with  a  longitudinal  and  very  narrow  brown 
band  running  n-oir.  base  to  apex.  Fleshy  tap-like  roots  are  often 
formed  below  the  bulb,  similar  to  those  occurring  on  Hookera  capitata. 

2.  F.  cocci nea  Greene.  Scarlet  Fbitillaria.  Stems  slender, 
10  to  18  in.  high;  leaves  3  to  7,  narrowly  linear,  2J  in.  long; 
flowers  1  to  4,  campanulate-funnelform,  scarlet,  evidently  mottled, 
f  to  1}  in.  long;  segments  recurving  at  tip,  gland  near  base  of 
segment  small,  narrowly  oblong,  8  lines  long. 

Hood's  Peak,  Sonoma  Co.,  BioletU;  Mt.  St.  Helena,  Jepson; 
XJkiah,  Purdy.  Last  of  Apr.  and  first  of  May.  There  seem  to  be 
forms  identical  with  this,  save  that  the  color  characters  are  those  of 
the  next;  hence  this  species  may  need  to  be  made  a  variety. 

3.  F.  mutica  Lindl.  Mission  Bells.  Kice-root  Lily.  Scales 
few  or  none,  the  lower  portion  of  the  solid  bulb  covered  with  round- 
ish bulblets  like  rice-grains;  stems  1\  to  2^  ft.  high,  glaucous;  radical 
leaf  1  ft.  long  or  less,  3  to  5  in.  wide,  usually  not  present  in  the 
second  (flowering)  season;  stems  leafy  above  the  base  only;  leaves 
2  to  6  in  a  whorl  (the  whorls  mostly  2  or  3),  or  the  upper  alternate, 
lanceolate  or  linear,  4  in.  long  or  less;  bracts  similar  but  smaller; 
raceme  3  to  17-flowered;  pedicels  less  than  1  or  2  in.  long,  often 
recurved  after  anthesis;  perianth  campanulate,  dark-purple  or  green- 
ish, conspicuously  spotted  or  checkered,  6  to  13  lines  long;  segments 
broadly  oblong  or  narrowly  ovate,  distinctly  crisped  or  erosulate- 
margined,  usually  concave-carinate  towards  the  base,  the  outer  often 
broader;  gland  greenish,  broadly  lanceolate,  extending  from  the  base 
J  or  J  the  way  to  the  apex;  capsule  with  Q  broad  wings  at  base  and 
apex,  6  to  8  lines  long.  O 

Shady  woods  of  the  Coast  Ranges;  the  most  common  species: 
Berkeley;  Vacaville;  Sonoma.  Mar.  The  var.  gracilis  (F.  lanceo- 
lata  Pursh  var.  gracilis  Wats.)  has  very  small  flowers  and  narrower 
more  acuminate  segments;  anthers  scarcely  longer  than  broad. — 
Corte  Madera  (Mann  Co.),  northward  to  Ukiah,  Purdy. 

4.  F.  lanceolata  Pursh.  Checker  Lily.  Bulbs  of  few  thick 
scales  ^  in.  long;  stem  1 J  to  2  ft.  high;  leaves  6  to  9  in  2  or  3  whorls 
on  the  uj)per  part  of  the  stem,  ovate-lanceolate,  2  to  4  in.  long; 
pedicels  1  in.  long  or  less;  perianth  broadly  campanulate,  dark-purple 
mottled  with  greenish-yellow,  1  or  mostly  1 J  to  1 J  in.  long;  segments 
ovate  to  oblong,  deeply  concave,  with  a  very  large  ovate-lanceolate 
gland  in  middle  of  concavity;  gland  deep-green,  sharply  defined, 
often  with  minute  black  dots;  stamens  6  to  8  lines  long;  anthers  1^  to 
2}  lines  long;  capsule  broadly  winged,  less  than  1  in.  long. 

Vicinity  of  the  ocean  from  Lake  Pilarcitos,  San  Mateo  Co.,  Davy; 
Inverness,  Jepaon;  Mendocino  Co.,  Bolander^  and  northward. 
Feb.-Mar. 

\        5.     F.  bf flora  Lindl.     Black  Lily.    Stem  stout,  ^  to  1}  ft.  high, 
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2  to  8  (rarely  l)-flowered;  leaves  2  to  6,  mostly  near  the  base,  scattered 
or  somewhat  whorled,  broadly  to  narrowly  oblong,  2  to  4  in.  long; 
perianth  campanulate,  more  or  less  greenish  but  mostly  dark  purplish 
or  purple-lined,  8  to  12  lines  long;  segments  oblong,  l^pering  to  each 
ena,  or  the  inner  segments  elliptic-obovate,  all  with  a  longitudinal 
greenish  glandular  band  running  from  the  base  nearly  to  the  apex. 

Ukiah,  southward  near  the  coast  to  Riverside  (H.  M.  Hall)  and 
San  Diego.     Imperfectly  known  species. 

6.  F.  agrestis  Oreene.  Stink  Bells.  Stems  1  to  1^  ft.  high, 
leaves  8  to  12,  oblong-oblanceolate  to  linear-lanceolate,  4  to  6  in.  long; 
raceme  8  to  8-flowerra,  the  flowers  nodding  on  the  pedicels  which  are 
abruptly  recurved  at  summit;  perianth  yellowish-green,  the  mid- 
nerve  prominent;  segments  1  to  1}^  in.  long,  4  to  6  lines  wide. 

Antioch,  Davy,  where  it  occupies  wide  acres  of  the  grain  fields, 
flowering  in  Apr.;   bulbs  very  deep-seated,  not  turned  up  by  gang' 
plows.     Mr.  Davy  describes  the  odor  as  very  obnoxious. 

7.  F.  liliacea  Lindl.  White  Fritillaria.  Stems  8  to  8  in. 
high,  often  somewhat  stout  and  succulent,  1  to  5-flowered;  leaves  of 
the  radical  tuft  narrowly  or  broadly  oblong,  1|  to  1}  in.  long;  cauline 
leaves  few,  linear-oblong  or  linear;  flowers  dull  white;  perianth 
segments  oblong-ovate  to  obovate,  6  to  9  lines  long,  with  a  greenish 
purple-dotted  gland  at  base,  the  greenish  area  sometimes  extended 
upwards  along  the  mid-vein  nearly  or  quite  to  the  apex;  stamens  4 
lines  long,  shorter  than  the  styles;  anthers  I  to  1}  lines  long;  capsule 
stipitate,  truncate  at  each  end,  ^  in.  long  and  as  broad. 

Bleak  hilltops  at  San  Francisco;  flats  near  Point  Richmond;  rocky 
summits  of  Mare  Island.     Feb.-Mar. 

2.  LILIUM  L.  Lilt. 

Stems  simple,  tali  and  leafy,  from  a  scaly  bulb.  Leaves  narrow, 
sessile.  Flowers  large  and  showy,  solitary  or  2  to  several  in  a  termi- 
nal raceme.  Perianth  campanulate  or  funnel-form;  its  segments  6, 
yellow,  red  or  white,  often  dotted  or  spotted  with  brown,  distinct, 
equal,  spreading  or  recurved,  with  a  nectar-bearing  groove  toward 
the  base.  Stamens  6,  hypogynous,  included;  anthers  versatile.  Style 
one,  long,  deciduous;  stigma  3-lobed.  Capsule  loculicidal;  seeds 
numerous,  flat,  horizontal,  in  2  rows  in  each  cell.  (Greek  lilion, 
the  classical  name  of  these  plants.) 

Flowers  yellow  or  reddish,  conspicuously  spotted,  nodding;  leaves  lanceolate 

in  8  or  4  whorls  and  alternate  above  and  below 1.  L.  pardaHnum. 

Flowen  horiaontal;  leaves  narrowly  oblanceolate  or  linear,  rarely  whorled  .  . 

2.  L.  maritimum. 
Flowers  nearly  white,  becoming  reddish,  sqipewhat  dotted,  erect  or  ascending . 

3.  Xr.  rvbeacens. 

1.  L.  pardalinum  Kell.  Tiqeb  IaKLT.  Kootstock  thiek  and: 
fleshy,  closely  covered  with  few  of  i|fi*ef»l  jointed  closely  over- 
lapping scales,  branching  and  eveiitlitl^y^  fonning  large  mat-like 
clusters;  stems  2^  to  6  ft.  high;  loaves  in  3  cor  4  whoru,  alternate 
ihov^and  below,  the  whorls  with  9  to  15  \eaif«KYa.«ifikL\  ^^^^x^Wi^^ 


110  LILIACEiE. 

many,  racemose  or  the  lower  in  whorls,  on  long  spreading  pedicels; 
segments  2  to  3  in.  long,  6  to  9  lines  wide,  strongly  revolute,  bright 
orange-red  with  a  lighter  orange  center  and  large  purple  spots  on  the 
lower  half;  cantule  narrowly  oblong,  acutely  angled,  IJ  in.  long. 

Stream  banks  and  wet  meadows  of  the  Coast  Ranges  toward  the 
sea  and  in  the  Sierra  Nevada.     June- Aug. 

2.  L.  nnaritinnunn  Kell.  Coast  Lily.  Bulb  conical,  1  to  IJ  in. 
in  diameter;  stems  1  to  4  ft.  high  with  alternate  or  rarely  whorled 
leaves;  these  narrowly  oblanceolate  or  linear,  1  to  5  in.  long  and  3  to 
7  lines  wide;  flowers  1  to  6,  horizontal  on  long  pedicels;  segments 
deep  reddish-orange,  spotted  within  with  purple,  IJ  to  IJ  in.  long, 
the  upper  J  somewhat  recurved;  stamens  less  tnan  1  in.  long,  exceed- 
ing the  style;  capsule  said  to  be  long  and  narrow. 

Low   meadows   near  the  coast  from    Marin    Co.,    northward    to 
*  Humboldt  Co. 

3.  L.  rubescens  Wats.  Bulbs  rhizomatous,  2  in.  in  diameter; 
stem  2  to  6  ft.  high;  lower  leaves  scattered,  the  upper  in  3  to  7 
whorls;  flowers  several  on  ascending  pedicels  1  to  3  in.  long,  nearly 
white,  somewhat  dotted  with  brown,  ageing  to  rose-purple;  segments 
IJ  or  2  in.  long,  the  upper  J  revolute;  capsule  obovoid  with  sub- 
truncate  apex  and  abruptly  short  attenuate  base,  wing-angled.  If  in. 
long. 

Wooded  slopes  in  the  mountains  from  Marin  Co.,  to  Howell 
Mountain,  Napa  Co.,  and  northward.  Near  the  coast  called  Red- 
wood Lily;  towards  the  interior  Chaparral  Lily. 

3.  ERYTHRONIUM    L. 

Low  herbs  from  deep-seated  membranous-coated  corms  and  simple 
stems  with  the  leaves  radical  or  borne  below  the  middle,  or  in  plants 
flowerless  in  a  given  season  there  is  but  one  broad  long-petioled 
leaf.  Flowers  large,  solitary  or  several  and  racemose;  perianth  seg- 
ments distinct  with  longitudinal  nectar-bearing  groove  and  2  or  4 
scale-like  processes  at  base,  or  only  the  inner  segments  so  provided. 
Stamens  6,  hypogynous,  shorter  than  the  perianth.  Style  3-lobed  or 
-cleft;  stigmas  3.  Capsule  somewhat  3-angled,  loculicidal.  (Derived 
from  the  Greek  eruthros,  red,  in  allusion  to  the  color  of  the  flowers 
in  snme  species.) 

1.  E.  grandiflorum  Pursh.  Scapes  5  to  9  in.  high,  1  to  3  or  even 
4  or  5  flowered;  leaves  mostly  2,  oblong,  obtuse,  4  to  6  in.  long,  1  to 
IJ  in.  wide;  flowers  nodding,  from  white  to  pale  lemon-yelloWj  the 
bases  of  the  segments  orange;  segments  broadly  oblong,  tapering  from 
the  middle  or  below  the  middle  to  base  and  apex,  IJ  in.  to  IJ  in. 
long,  5  to  7  lines  wide;  inner  segments  longitudinally  2-channeled  on 
back;  stamens  6  lines  long;  capsule  obovoid,  1  in.  long. 

Cloverdale  (where  it  is  very  abundant  and  called  "Easter  Lily," 
Sefchell)  and  northward.     Mar. 

4.  CALOCHORTUS  Pursh.     Mariposa  Lily. 
Sterna  from  /ne/nbranous-coated  corms,  w\l\i  fe'w  Tk^LXXo-w  ^wAVc^X  at 
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cauline  leaves  and  showy  white,  yellow,  lilac  or  bluish-tinged  flowers 
borne  terminally  on  the  stem  or  branches  or  in  an  umbellate  fascicle. 
Perianth  deciduous,  the  segments  distinct  and  more  or  less  concave. 
Sepals  lanceolate,  greenish  or  sometimes  colored.  Petals  for  the  most 
part  broadly  cuneate-obovate  and  usually  with  a  conspicuous  gland 
or  pit  near  the  base.  Stamens  6,  on  the  base  of  the  segments.  Ovary 
triquetrous;  stigmas  sessile,  recurved,  persistent.  Capsule  elliptical  or 
oblong,  membranaceous,  3-angled  or  -w^inged,  commonly  septicidally 
dehiscent.  Seeds  numerous,  in  2  rows  in  each  cell,  somewhat  flat- 
tened. (Greek  kalos,  beautiful,  and  chortos,  grass,  in  allusion  to  the 
flowers  and  gr^ss-like  leaves. ) 

Flowers  and  capsule  erect,  the  former  open  campanulate;  gland  densely  hairy; 
stem  bearing  bulblets  at  base;  radical  leaves  usually  a  pair,  channeled, 
linear.— Mariposa  I^liks. 
Petals  mostly  white  or  lilac,  with  an  eye-spot;  gland  round;  capsule  linear  or 

linear-clavate .  .         1 .  C.  venusttis. 

Petals  clear  lilac;  gland  small,  round  and  densely  hairy,  or  absent;  capsule 

linear 2.  C  splenaens. 

Petals  yellow,  usually  withoiit  eye-spot;  gland  lunate;  capsule  attenuate  from 

a  broad  base 3.  C  Ivietis. 

Flowers  erect  ot  ascending,  campanulate;  petals  with  a  transverse  scale  cover- 
ing upper  portion  of  gland;  capsule  nodding;  stem  low,  bulblet-be.iring  in 
none  01  the  following  except  the  flrst;  the  radical  leaflong  and  conspicuous, 
surpassing  the  inflore8cence.->STA  r  Tui jps. 
Petals  lilac,  glabrous  or  nearly  so;  stem  bulblet- bearing  at  base;  open  wet 

meadows 4.  C.  umpmis. 

Petals  white  with  scant  hairs  on  lower  third;  woodland  plants 

5.  C.  umbeUattts. 

Petals  white  or  purplish-blue,  covered  with  Iour  erect  hairs.  .  6.  C.  Maweanus, 

Flowerd  and  capsules  nodding;  petals  strongly  incurved  or  arched,  the  gland 

transver>ely  crested  or  hairy;  capsule  elliptical  or  broadly  oblong,  deeply 

triouetrous,  the  lobes  thin,  acute  or  winged.— Gi^bb  Tulips. 

Petals  white;  gland  lunate,  with  4  transverse  imbricate  scales  ftinged  with 

short  glandular  hairis .  .      1.  C.  aums. 

Petals  light  yellow;  gland  bordered  with  stiffhair^  which  cross  each  other .  . 

8.  C.  pulcheUus. 

1.  C.  venustus  Dougl.  White  Mariposa  Lily.  Stem  erect, 
stifl",  usually  bninchitig,  4  to  10  in.  high,  1  to  4.flowered;  bulblet  at 
base  usually  1;  radical  leaves  1  or  2,  linear,  1  to  3  lines  wide,  very 
glaucous;  pedicels  2  to  8  iti.  long;  sepals  oblong-lanceolate,  acuminate, 
1  to  IJ  in.  long;  petals  broadly  obovate-cuneate,  1  to  1}  in.  broad, 

1  to  2  in.  long,  white  to  lilac  with  an  eye-spot  in  the  middle, 
frequently  penciled  toward  the  base,  and  often  with  a  transversely 
oblong  rose-colored  blotch  near  the  apex;  gland  roundish,  lunate,  or 
oblong,  densely  matted  with  short  hairs;  filaments  dilated,  shorter 
than  or  a  little  exceeding  the  anthers;  capsule  linear  or  lineaPKjIavate, 

2  to  3^  in.  long,  the  sides  obliquely  and  rather  closely  veined. 

Light  sandy  soil  or  in  alkaline  fields:  Vacaville  to  the  Mt.  Diablo 
region  and  southward  in  the  Coast  Kanges;  Napa  Mountains,  varying 
into  bright  yellow,  Tt'ocy.  Also  in  the  Sierras,  in  a  mo4ified  color 
forml  Petals  mostly  roundish,  or  even  somewhat  acute  at  apex, 
rarely  truncate. 

2.  C.  splendens  Dougl.  Mariposa  Lily.  Stems  often  bulblet- 
heaiing- at  base,  1  to  1}  ft.  high,  alender*,  aft^\%  o\«Xfc^«.^i\wKv\\»Xfe^ 
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about  equaling  the  petals;  these  broadly  fan-shaped,  clear-lilac,  with 
long  scattered  hairs  oelow  the  middle,  1  to  1^  in.  long,  about  as  broad 
as  long;  gland  small  and  round,  covered  by  a  dense  mass  of  short 
hairs,  or  absent;  filaments  8  times  as  long  as  the  anthers;  capsule 
linear. 
Eastern  Lake  and  Colusa  Cos.  to  Monterey  and  southward. 

3.  C.  luteus  Dougl.  Yellow  Mariposa  Lily.  Stem  erect, 
slender,  often  branching,  7  to  10  in.  high;  bulblets  enclosed  within 
radical  sheath  of  stem;  radical  leaves  linear,  1  to  8  lines  wide;  sepals 
nari^wly  ovate-lanceolate,  acute,  yellowish  within;  petals  fan-shaped, 
as  long  as  broad,  with  a  rather  obvious  claw,  yellow  or  orange 
without  a  central  blotch  but  with  penciled  lines  ramating  from  gland 
to  center  of  petal;  gland  broad,  lunate,  densely  hairy,  with  ascending 
matted  yellow  hairs;  above  this  to  middle  of  petal  the  hairs  few  and 
scattering;  stamens  about  equaling  style,  the  filaments  not  dilated  or 
slightly  toward  the  base,  a  little  longer  than  the  anthers;  capsule 
attenuate  from  a  Xtroti^  triangular  base,  1}  to  2  in.  long. 

Coast  Ranges,  foothills,  and  low  rolling  gravelly  or  dry  land. 
May.  There  are  named  varieties  which  have  a  large  purple  splotch 
on  the  center  of  each  petal  and  often  also  on  each  sepal.  Petals  }  to 
1}  or  2  in.  long,  commonly  truncate  at  apex,  rarely  roundish. 

4.  C.  uniflorus  H.  &  A.  Stem  low,  fiexuous,  4  to  8  in.  high, 
with  1  to  4  bulblets  ben?ftth  the  surface;  radical  leaves  4  to  6  lines 
broad,  exceeding  the  stem;  bracts  linear-lanceolate,  long,  and  con- 
spicuous^^^wers  2  to  IQ  in  1  to  8  umbels,  on  long  fiexuous  pedicels 
whieh^^'lure  3  to  10  in.  long;  sepals  ovate-lanceolate,  greenish-lilac; 

f)etal8'  lilac,  cuneate,  somewhat  truncate,  denticulate,  10  to  12  lines 
ong,  naked  above,  sparingly  hairy  immediately  above  the  gland; 
this  shallow,  not  pitt^,  witib   a  narrow  triangular  appressed  scale. 
— /C.  lilacinus  Kellogg.) 
Calistoga  to  Monterey  in  low  wet  lands.     Apr  .-May. 

5.  C.  umbellatus  Wood.  Herbage  glaucous,  stems  8  to  10  in. 
high,  from  a  bulb,  not  bulblet-bearing,  simple  or  branching;  radical 
leaf  solitary,  exceeding  the  inflorescence;  flowers  2  to  6;  sepals 
oblong,-  acuminate,  greenish- white,  jor  slightly  tinged  with  lilac; 
petaU  white  or  slightly  liUc-tinged,  obovate,  or  fan-shaped,  slightly 
concave,  6  to  9  lines  long;  gland  covered  by  an  ascending  appressed 
scale,  which  on  its  uppiar  (free)  margin  is  lightly  fringed;  on  each 
side  of  the  gland  is  a  Sairy  area  (with  a  purple  spot  below  it),  the 
petals  otherwise  naked;  stamens  ^  the  length  of  the  petals.-— (C. 
collinus  Lemmon.) 

Low  wooded  hills:  Marin  Co.;  Oakland  Hills;  Walnut  Creek, 
Brewer,     Apr. 

6.  C.  Maweanus  Leic^t.  Pussy's  Bars.  Stem  mostly  simple,  8 
to  5  in.  high,  bearing  an  qmbel  of  2  to  4  flowers  and  with  mostly  1 
radical  leaf  (1  ft.  long  or  less  and  8  to  8  lines  wide)  which  much 
surpasses  the  inflorescence;  sepals  oblong  or  elliptical  and  acute,  or 
ovAte-lanoeolate,   equaling  or  much  shorter  than  the  petals;  these 
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orbicular,  obovate  or  somewhat  rhomboidal,  with  a  broadly  or 
abruptly  acute  apex,  6  to  10  lines  lon^,  the  upper  surface  covered 
with  long  white  or  bluish  hairs;  gland  covered  above  with  a  narrow 
transverse  scale,  the  petal  densely  hairy  above  the  scale  and  naked 
below  the  pit. 

San  Francisco  Bay  northward  in  the  Coast  Ranges.  Inverness, 
J.  N.  LeConte.     Apr. 

7.  C.  albus  Dougl.  White  Globe  Tulip.  Stem  stout,  glau- 
cous, branching,  1  to  2  ft.  high;  radical  leaves  elongated  lanceolate, 
acuminate,  1  to  1}  ft.  long,  }  to  1  in.  wide;  bracts  toliaceous,  3  to  5  I /^ 
in.  long;  sepals  shorter  than  the  petals,  ovate,  acuminate,  greenish-  1/ 
white;  petals  white,  purplish  at  base,  with  scattering  long  silky 
yellow  hairs  above  gland,  ovate-orbicular,  acutish,  1  to  IJ  in.  long; 
gland  lunate,  shallow,  with  4  transverse  upwardly-imbricate  scales, 
fringed  with  close  short  yellow  or  white  glandular  hairs;  anthers 
oblong,  mucronate;  capsule  1  to  2  in.  long,  ^  to  1  in.  bn)ad,  abruptly 
short-beaked;  seeds  brown,  pitted. 

Woods  of  the  Coast  Ranges  near  the  coast  from  Ukiah,  Sonoma, 
and  Niles,  to  the  Santa  Cruz  Mountains  and  Monterey,  southward 
to  Southern  California. 

8.  C.  pulchellus  Dougl.  About  1  ft.  high,  much  branched,  each 
branch  terminating  in  an  umbel  of  2  or  3  pendulous  flowers,  the  bract 
surpassing  the  peduncle;  sepals  greenish,  ovate-lancei^late,  shorter 
than  the  light  yellow  petals,  which  above  the  gland  are  covered  with 
scattered  hairs,  below  it  smooth  and  with  the  margins  ciliate;  gland 
placed  a  little  below  the  center  of  the  petal,  the  margin  of  the  pit 
clothed  with  long  and  thick  hairs. 

Occurring  on  Mt.  Diablo;  collected  in  early  days  by  Douglas  and 
little  known  since. 

Var.  amabiiis  (C.  amabilis  Purdy).  Golden  Lilt  Bkll.  Stem 
flexuous,  dichotomously  branching,  varying  in  height  from  a  few 
in.  (and  2  or  3-flowered)  to  1}  "ft.  high  (and  10  to  12-flowered); 
radical  leaves  i  to  J  in.  wide,  elongated,  green  and  glossy,  equaling 
or  exceeding  the  stem;  bracts  linear-lanceolate,  exceeding  or  equaling 
the  flowers,  diminishing  upward,  the  lowest  4J  in.  long;  flowei^  on 
nodding  pedicels,  sub-globose,  golden-yellow;  sepals  sometimes  green- 
ish, elliptic-ovate,  abruptly  acute,  12  to  15  lines  long,  a  trifle  shorter 
than  the  suborbicular  petals  which  are  conspicuously  ciliate  on  the 
margin  and  strongly  arched  or  incurved,  their  apices  overlapping; 
gland  a  deeply-set  pit  (visible  from  the  outside  as  a  ridge  or  con- 
vexity) and  covered  by  a  dense  fringe  of  appressed  yellow  hairs 
growing  from  the  upper  margin  and  whirh  cn>ss  each  other  over  the 
pit;  petals  otherwise  glabr<^>us;  anthers  oblong,  2  lines  long,  rather 
shorter  than  the  filament;  capsule  elliptical,  \\  in.  long. — North 
Coast  Ranges,  northward  to  Ukiah;  Sonoma;  Green  Valley  (Solano 
Co.);  Vaca  Mountains.  Apr.  Also  called  Cat's  Ears  and  Fairy 
Lantern. 

5.  ODONTOSTOMUM  Torr. 

Stems  flexuous,  branching,  frtmi  a  corm.     Leaves   mostly  radical, 
10 
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sheathing  the  stem.  Flowers  in  bracted  racemes  terminating  the 
branches.  Perianth  with  a  narrow  tube  and  with  the  limb  divided 
into  6  soon  reflexed  segments,  the  outer  3  slightly  longer  and 
cucullate  at  tip;  stamens  6,  inserted  on  the  throat  and  alternating 
with  as  many  short  staminodia,  those  opposite  the  outer  segments 
longer: 'the  stamen  opposite  the  lower  outer  segment  stands  alone  and 
faces  tne  remaining  5,  which  approximate  each  other  by  their 
filaments. on  the  upper  side  of  the  flower.  Ovules  2  in  each  cell  but 
only  1  maturing.  Capsule  obovate,  3-lobed,  loculicidal.  (Greek 
odous,  tooth,  and  stoma,  mouth,-  on  account  of  the  erect  subulate 
filaments  at  the  throat  of  the  flower.) 

1.  O.  Hartwegi  Torr.  Plants  erect  with  somewhat  spreading 
branches,  5  to  10  in.  high;  corm  about  1  in.  broad,  6  to  7  in.  below  the 
surface  of  the  ground;  radical  leaves  3  to  9  in.  long,  2  to  3  lines  wide 
with  caudate-attenuate  apex;  racemes  2  to  5  in.  long;  bracts  and 
bractlets  subulate;  perianth-tube  3  lines  long;  reflexed  segments 
nearly  or  quite  as  long,  narrowly  oblong,  5  or  6-nerved,  IJ  to  2J  lines 
long. 

Dry  hard  soil  in  the  middle  North  Coast  Range  (Napa  Valley 
foothills,  Jepson)]  hill  ccmntry  west  of  Red  Bluff,  Jepson;  Sierra 
Foothills,  upper  Sacramento  Valley,  jETaHwe^;  Mariposa  Co.,  Congdon. 
Mav. 

6.  BREVOORTIA  Wood. 

Scape  erect  from  a  corm,  bearing  a  few-flowered  umbel  with 
jointed  pedicels.  Leaves  linear.  Perianth-tube  scarlet,  persistent, 
broadly  tubular,  slightly  6-saccate  at  the  truncate  base,  slightly 
constricted  above;  segments  chrome-green,  short,  erect  or  sometimes 
reflexed.  Stamens  3,  inserted  on  the  throat  opposite  the  inner  seg- 
ments, their  filaments  very  short;  anthers  emarginate  or  bifid  at  each 
end  and  innate;  staminodia  3,  alternating  with  the  stamens,  broad, 
truncate,  corona-like.  Capsule  triangular-ovate,  acuminate,  stipitate. 
(Dedicated  to  J.  Carson  Brevoort  of  Brooklyn,  New  York,  naturalist 
and  patron  of  science.) 

1.  B.  Ida-Maia  Wood.  Ida  May's  Fire  Crackers.  Scape 
slender,  erect,  1  to  3  ft.  high,  bearing  an  umbel  of  6  to  13  flowers; 
pedicels  IJ  in.  long,  or  less;  perianth-tube  1  to  IJ  in.  long,  the 
segments  broadly  ovate,  obtuse,  2  or  3  lines  long;  staminodia  white; 
stipe  of  the  capsule  2  or  3  lines  long;  seeds  angular,  black. 

Wooded  foothills  from  Marin  Co.  northward.  Common  in  Men- 
docino and  Humboldt,  but  the  plants  scattered,  not  in  masses  as  is 
often  the  case  with  Brodiaea.     May-July. 

7.  HOOKERA  Salisb.     BRODiiEA.      ^ 

Scapes  from  corms,  erect  and  straight,  or  sometimes  elongated  and 

twining.      Leaves   mostly   few    and   grass-like.      Umbels    loose    or 

capitate.      Pedicels   jointed   beneath   the   perianth.      Perianth-tube 

various.      Stamens  6,  or  the  alternate  stamens  replaced  by  dilated 

sterile  QlamentB  or  staminodia.     Filanaents  slender  or  more  frequently 
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winged  and  produced  beyond  the  anther  in  the  form  of  thin  append- 
ages. Ovary  on  a  short  stipe  or  sessile.  Capsule  loculicidal, 
beaked  by  the  style  which  splits  with  the  valves.  (William  Hooker, 
1779-1832,  botanical  artist  of  London.) 

Umbel  lo<Mse,  mostly  few-flowered,  borne  on  a  ^hort  rigidly  erect  scape; 
pedicels  firm:  perianth-tube  uirbinate  or  urn-shaped,  the  segments  equalii  g 
or  exceeding  tbe  lube;  stamens  inserted  high  on  the  perianth.  thOhe  with 
anthers  3;  those  opposite  outer  seM^inents  changed  to  siaminodia  and 
bearing  white  petal-like  ptates;  i  nthers  innaic;  corms  not  flattened. 
Scapen    Hlm(»st  wholly  subterranean,   the   umbel   sessile  on    the   ground; 

staminodia  yellowish ..." 1.  if.  terr&stris. 

Scapes  S  to  18  in.  high:  staminodia  white. 
Perianth  turbinatecampanuiate:  staminodia  commonly  retnsc,  longer  than 

the  stamens .  .'i.  11.  minor. 

Perianth-tube  oblong  with  rotate  or  recurving  segments;  staminodia  acute, 

mostly  shorter  than  the  stam-ns  .  . 8.  H.  coronaria. 

Umbel  cay^iiate.  mnny-flowered.  borne  on  a  straight  erect  or  even  very  tall  and 
twilling  scape;  perianth-tnbe  urii-shap<d  or  tubular,  an<.ular  or  saccate 
and  more  or  less  inflated:  segments  about  equaling  the  tub";  stamens  6, 
all  wiih  innate  anthers  or  those  opposite  the  outer  segments  with  half-sized 
anthers  or  entirely  sterile;  leaves  mostly  2,  fleshy. 
Stamens  with  anthers  8. 
Flowers  rose-red  or  pinkish;  filaments  and  staminodia  eniarginate;  scapes 

very  much  e  ongati-d,  commonly  twining 4.  1/.  volnbilis. 

Flowers  blue-purple;  anthers  bifid  at  each  end,  sessile;  staminodia  deeply 

cleft 5.  Jf.  cunge»ta. 

Stamens  with  anthers  6;  inner  filaments  with  two  lanceolate  appendages 

extended  beyond  the  anthers;   outer  filaments  diluted  at  bast*; -bracts 

conspicuoiis,  of  a  violet-purple  or  metallic  color    .  .  .  6.  H.capitata. 

Umbel  loose,  many-fiowered,  borne  on  a  straight,  erect,  and  rather  slender 

scape:    flowers'  blue,  white,  or  yellow;    perianth-tube  narrowly  turbinate 

to  open-campanulate.  not  inflated  or  angular  or  saccate,  longer  or  shorter 

than  the  segments;    stamens  6;   anttiers  versatile:    filaments  slender  or 

ringed;   ovary  on  slender  stipe  or  rarely   subsesslle;    cornis  somewhat 

flatteiicd. 

Flou  ers  yellow:  filaments  dilated,  fork  el  at  apex,  the  anther  borne  on  a  cusp 

in  the  middle  of  the  notch T.  IT.  ixioidcs. 

Flowers  commonly  blue  or  purple,  sometimes  pale  or  nearly  white:  filaments 
mainlv  conleseent  with  the  perianth,  the  short  free  p  .rtlon  slender,  not 
winged;  anthers  versati  e. 
Perianth  violet-purple;  anthers  2-lobed  at  basf,  all  with  distinct  filaments. 

8.  H.  laxa. 
Perianth  pale  rose- purple  or  nearly  white;  "  anthers  retuse  at  apex."  those 

opposite  t  he  outer  segments  sessile 9.  H.  peduneularis. 

Flowert  white;  filaments  witli  broadly  triangular  and  slightly  united  bases. 

10.  H.  hyacinthina. 

1.  H.  terrestris  jJKell.)  Greene.  Scape  very  short,  scarcely  rising 
above  the  surface  oi  the  ground,  or  altogether  subterranean;  umbels 
2  to  It)  or  20-flowered,  the  slender  pedicels  3  to  4  in.  long;  perianth 
pupple,  8  to  10  lines  long,  the  limb  rotate;  anthers  oblong,  sagittate, 
IJ  lines  long,  slightly  longer  than  the  filaments  and  shorter  than  the 
staminodia,  these  yellowish,  emarginate  and  with  revolute  edges. — 
(Brodiaja  terrestris  Kell.) 

Near  the  coast  from  Monterev  and  Watsonville  to  Mendocino: 
common  in  the  sandy  soil  in  the  region  about  San  Francisco.  June- 
July. 

2.  H.  minor  (Wats.)  Britten.  Scapes  slender,  3  to  6  in.  high, 
bearing  an  umbel  of  2  to  5  blue  flowers  on  pfed\ce\%\\.o*I\vcv,\a^^\ 
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perianth  8  to  12  lines  long,  its  tube  oblong  or  even  slightly  inflated, 
the  segments  rotately  spreading  or  often  strongly  recurved,  each  with 
a  mid-vein,  green  on  back  and  running  down  to  base  of  perianth; 
outer  periantn  segments  narrowed  towards  the  apex,  mucronulate; 
inner  segments  broadly  oblong,  obtuse;  anthers  2  lines  long,  sagittate 
at  base,  deeply  bifid  at  apex;  staminodia  broadly  ligulate  or  with 
somewhat  involute  margins,  at  apex  commonly  retuse  and  mucronu- 
late, somewhat  (often  much)  exceeding  the  anthers. — (Brodisea  minor 
Wats.) 

Dry  and  often  gravelly  soil  of  the  plains  and  low  hills  of  the 
Sacramento  and  San  Joaquin  Valleys.  Vacaville  (the  anthers  and 
staminodia  incurved  and  closely  approximate,  closing  the  mouth  of 
the  tube). 

3.  H.  coronaria  Salisb.  Harvest  Brodi^a.  Scape  stout,  7  to 
18  in.  high;  leaves  1  line  broad,  thick  or  somewhat  terete,  about 
equaling  the  scape;  umbels  3  to  11-flowered;  pedicels  unequal,  1  to 
SJ   in.    long;    perianth   violet-purple,  IJ  to  If   in.    long;    segments 

\\  narrowly  oblong,  longer  than  the  tube,  in  age  withering  and  becom- 
ing caudate;  anthers  4  or  5  lines  long,  sagittate  at  base,  entire  at  apex 
or  nearly  so,  exceeding  or  at  least  equaling  the  oblong-lanceolate 
mostly  acute  staminodia;  capsule  stipitate,  the  body  about  5  lines 
long. — (Brodiaea  grandiflora  Smith.) 

The  most  common  species  in  the  Bay  Region,  flowering  in  Hay 
and  early  June  at  the  time  of  the  hay  harvest  when  the  hills  and 
fields  are  turning  brown.  Napa  Valley;  Niles;  Santa  Clara  Co.; 
Vacaville  (anthers  approximate,  but  staminodia  erect,  not  closing  the 
tube).    The  flowers  close  before  sunset  (?). 

4.  H.  volubilis  (Baker).  Twining  Brodi^a.  Scape  roughish, 
2  or  8  ft.  high  and  lax  or  twining  over  bushes  and  attaining  a  height 
of  7  or  8  ft.;  corm  nearly  1  in.  broad;  leaves  1  ft.  long  or  more,  4  to 

6  lines  broad,  can n ate;  umbels  short  and  dense,  18  to  30-flowered; 
pedicels  J  to  1  in.  long;  perianth  rose-red  or  pinkish,  6  to  8  lines 
long;  tube  3  to  4  lines  long  and  broad,  6-angled,  the  angles  produced 
into  sacs  somewhat  above  the  middle;  segments  rotate,  their  tips 
recurved;  stamens  3,  inserted  on  the  throat  opposite  the  inner  seg- 
ments, their  filaments  short,  winged,  emarginate;  staminodia  3, 
opposite  the  outer  segments,  ligulate,  emarginate;  capsule  ovate, 
acuminate,  on  a  short  stipe;  seeds  angled,  black,  usually  1  in  each 
cell. — (Brodiaea  volubilis  Baker.) 

Hill  country  of  the  Coast  Banges  and  foothills  of  the  Sierra  Nevada. 

5.  H.  congesta  (Smith).  Ookow.  Scape  2  to  3J  (or  even  5)  ft. 
high,  often  flexuous;  heads  short-racemose,  6  to  16-flowered,  subtended 
by  3  to  5  ovate  sub-acuminate  bracts  4  lines  long;  leaves  as  long  or 
nearly  as  long  as  the  scape,  2  to  6  lines  wide;  flowers  blue  or  purplish, 

7  to  8  lines  long,  in  a  dense  head;  perianth-segments  spreading, 
oblong,  shorter  or  longer  than  the  tube,  which  is  slightly  constricted 
at  apex;  stamens  opposite  inner  perianth  lobes  with  anthers  less  than 
i  as  large  as  the  others;    outer  perianth  segments  with  deeply  cleft 
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staminodia  with  no  trace  of  anther-cells,  surpassing  the  stamens; 
capsule  sessile,  5  lines  long. — (Brodisea  congesta  Smith.) 

Open  hills  in  the  Coast  Ranges  from  the  Oakland  Hills  northward. 
Apr.-May. 

6.  H.  capitata  (Benth.^  Blue  Dicks.  Scapes  erect,  7  to  14  in. 
high,  ending  in  a  head-lixe  umhel  of  7  to  8  flowers,  with  about  4 
dark  purple  or  metallic  bracts;  these  round-ovate  or  elliptic-oblong, 
5  lines  long;  flowers  blue,  7  lines  long;  perianth  lobes  elliptic-ovate, 
obtuse,  4  lines  long;  stamens  with  anthers  6;  filaments  opposite  the 
inner  perianth  segments  with  a  broad  membranaceous  wing  extended 
beyona  the  anthers  as  two  lanceolate  appendages;  alternate  stamens 
with  filaments  dilated  toward  the  base  only,  their  anthers  less  than  } 
the  size  of  those  of  the  other  set;  appendages  convergent  or  connivent, 
forming  a  corona  and  more  or  less  concealing  the  anthers. — (Brodisea 
capitata  Benth.) 

Very  conlmon  on  hillsides  in  the  Bay  Region  and  southward  to 
Southern  California.     Feb. -May. 

7.  H.  ixioides  (Ait.  f.).  Golden  Brodi^ba.  Scape  ^  to  1}  ft.  high, 
usually  scabrous;  leaves  2,  14  in.  long  or  less;  umbels  16  to  26-flowered; 
pedicels  1^  in.  long  or  less;  flowers  about  10  lines  long,  salmon-yellow, 
with  a  conspicuous  black-purple  vein  on  the  outside  running  from  the 
apex  to  the  base  of  each  segment;  stamens  alternately  long  and 
short,  the  filaments  dilated  and  bifurcate  at  the  winged  summit,  the 
oblong  anthers  on  a  cusp  in  the  notch. — (Brodisea  ixioides  Wats. 
Calliprora  ixioides  Greene.) 

Common  in  the  foothills  of  the  Coast  Ranges  and  Sierra  Nevada. 
May. 

Var.  lugens  (Tritelia  lugens  Greene).  Broad  appendages  of  the 
filaments  rounded  at  apex,  not  forked;  entire  tube  exteriorly  dark 
brown,  approaching  black. — Vaca  Mountains,  Greene. 

8.  H.  laxa  (Benth.).  Grass  Nuts.  Scape  1  to  2  ft.  high,  rigid  and 
stoutish,  from  a  usually  deep-seated  edible  corm;  umbel  10  to 
2i^^owered;  pedicels  1  in.  long,  more  or  less;  perianth-tube  funnel- 
form,  IJ  to  1}  in.  long,  violet-purple,  rarely  white,  cleft  nearly  to 
the  middle;  stamens  6,  all  anther-bearing;  filaments  inserted  on  the 
upper  portion  of  the  perianth-tube,  free  for  2  lines  length  above  the 
insertion,  those  opposite  the  inner  segments  longer,  below  coalescent 
with  the  perianth-tube  and  reappearing  near  the  base  in  the  form  of 
low  longitudinal  crests;  afn^hers  ovate-lanceolate  with  a  2-lobed  base, 
erect  though  fixed  above  the  base,  IJ  lines  long;  ovary  on  a  slender 
stipe  J  to  }  in.  long. — ^Tritelia  laxa  Benth.  Brodisea  laxa  Wats.) 

Showy  and  beautiful  species,  common  in  adobe  fields  or  on  adobe 
hillsides.     May. 

9.  H.  peduncularis  (Lindl.).     Scapes  erect,  slender,  IJ  to  3  ft. 
"high;  umbel  3  to  15-flowered,  the  pedicels  slender,  2 J  to  4  or  even  6 

or  10  in.  long;  perianth  pale  rose-purple  or  nearly  white,  6  to  10  lines 
long,  cleft  below  the  middle,  the  lobes  widely-spreading;  stamens 
opposite  inner  segments  with  short  filaments,  inserted  higher  than  the 
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other  3  which  are  sessile  on  the  tube;    stipe  of  capsule  1  to  2  lines 
long. — (Brodisea  peduncularis  Wats.) 

Very  wet  ground  close  to  water.  '*  Clear  Lake  Region,  Torrey;  " 
Point  Reyes,  Davy  (but  anthers  opposite  outer  segments  not  sessile). 

10.  H.  hyacinthina  (Lindl.)  var.  lactea  (Baker).  White 
Brodi^a.  Scapes  1  to  IJ  ft.  high;  umbels  20-flowered,  more  or  less; 
pedicels  rather  over  1  in.  long;  perianth  open-campanulate,  cleft  below 
the  middle,  white  or  bluish  white  with  green  mid-veins,  6  to  7  lines 
long;  filaments  with  broadly  triangular  and  slightly  united  bases, 
attenuate  above  and  tipped  with  an  anther  J  line  long;  ovary  with  3 
glandular  pits  towards  the  summit;  capsule  short-stipitate. — (Brodiaea 
lactea  Wats.) 

Common  in  low  moist  ground:  North  Coast  Ranges;  Monterey  Co. 
May-June. 

8.  BLOOMERIA   Kell. 

Scape  from  a  fibrous-coated  corm.  Leaves  linear,  carinate.  Umbel 
with  many  yellow  flowers;  pedicels  jointed  at  the  summit  and  sub- 
tended by  membranaceous  bracts.  Perianth  persistent,  of  6  nearly 
equal  distinct  linear-oblong  segments.  Stamens  6,  inserted  on  the 
base  of  and  rather  shorter  than  the  segments;  filaments  filiform, 
surrounded  at  base  by  a  cup-like  appendage  which  is  free  from  the 
perianth.  Capsule  subglobose;  seeds  4  to  8  in  each  cell,  angular  and 
wrinkled;  style  persistent  and  splitting  with  the  loculicidal  capsule. 
(In  honor  of  H.  G.  Bloomer,  a  pioneer  botanist  of  San  Francisco.) 

1.  B.  aurea  Kell.  Golden  Bloomeria.  Scapes  6  to  9  in.  high, 
minutely  scabrous;  bulb  deeply  seated,  6  to  8  lines  in  diameter;  leaves 
2,  one  of  them  very  long,  as  long  as  the  scape;  pedicels  30  to  45,  IJ 
to  2  in.  long;  bracts  several,  subulate-lanceolate;  perianth -segments 
narrowly  oblong,  subrotate  when  in  full  anthesis,  5  to  6  lines 
long;    appendages  minutely  papillose;    capsule  nearly  3  lines  long. 

South  Coast  Ranges:  Pacheco  Pass,  Brewer;  southeastward  and 
southwestward  to  New  Idria,  Veatch  (who  first  collected  it);  Kern 
Co.;  and  Monterey.     June. 

9.  MUILLA   Wats. 

Herbage  without  the  taste  or  odor  of  onions.  Scape  from  a  fibrous- 
coated  corm  and  bearing  an  umbel  subtended  by  several  small 
scarious  bracts.  Leaves  very  narrow,  almost  terete.  Bracts  4  to  6, 
broadly  or  narrowly  lanceolate.  Perianth  subrotate,  persistent,  of  6 
nearly  equal  slightly  united  oblong-lanceolate  segments,  greenish  or 
yellowish  white  with  a  dark  2-nerved  mid-rib.  Stamens  inserted 
near  the  base;  filaments  filiform,  slightly  thicker  below;  anthers 
versatile.  Ovules  8  to  10  in  each  cell;  style  clavate,  persistent  and 
at  length  splitting.  Capsule  globose,  scarcely  lobed,  loculicidal. 
Seeds  compressed  and  angled.     (Anagram  of  Allium.) 

1.  M.  maritima  Wats.  Corm  4  to  5  lines  in  diameter;  scapes  3  to 
>9  in.  high,  equaled  by  the  narrow  (J  to  1  line  wide)  leaves;  umbels 
4  to  12-flowered,  the  pedicels  unequal,  2  to  10  lines  long;  bracts  4  to 
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6,  lanceolate  to  linear;  perianth-segments  2  or  8  lines  long;  capsule  8 
lines  long,  beaked  by  the  short  stout  style. 

Low  alkaline  fields,  from  Elmira  and  Marin  Co.  to  Monterey. 
Flowers  with  a  faint  perfume. 

10.  ALLIUM  L.     Wild  Onion. 

Herbage  with  the  characteristic  taste  and  odor  of  onions.  Scape 
from  a  tunicated  or  sometimes  rhi2ome-like  bulb  or  from  a  corm,  with 
radical  leaves,  and  bearing  an  umbel  or  head  of  flowers  subtended  by 
2  or  3  thin  whitish  or  scarious  bracts.  Leaves  narrow  and  plane  or 
convolute-filiform.  Perianth  of  6  distinct  or  nearly  distinct  equal 
segments,  campanulate  or  spreading.  Stamens  inserted  on  the  base 
of  the  segments;  filaments  often  dilated  below;  anthers  versatile. 
Style  filiform,  persistent.  Capsule  obovate  or  globose,  obtusely 
8-iobed,  often  crested;  seeds  1  or  2  in  each  cell,  black,  wrinkled. 
'(Ancient  Latin: name  of  garlic.) 

Scape  terete,  arising  laterally  from  a  corm  which  propagates  by  bulb-bearing 
offshoots. 
Scape  3  or  4  in.  high  (?);  perianth-segments  twice  longer  than  the  stamens  .  . 

1.  A.  Bolanderi. 
Scape  1  to  2  ft.  high;  perianth -segments^  longer  than  the  stamens 

2.  A.  unifolium. 
Scape  terete,  arising  vertically  fh>m  a  tunicated  bulb;  leaves  narrowly  linear, 

several. 
Perianth  rose-color. 
Ovary-cells  with  an  obscure   thickened   ridge  on  each  side  toward  the 

summit;  montane 5.  A.  tacunomm. 

Ovary-cells  with  2  very  narrow  central  crests;  low  hills  .  6.  A.  serratum. 
Perianth  white  or  light  pink,  leaves  convolute-filiform    .  .7.  A.  aUmuifolium. 
Scape  much  flatteued  and  2-edged,  irom  a  tunicated  bulb;  leaves  2,  broadly 
1  near,  falcate. 
Perianth  segments  spreading  at  tip,  nearly  twice  as  long  as  the  stamens  .  .  . 

3.  A.falcifolium. 
Perianth  segments  nearly  erect,  only  %  longer  than  the  stamens 

4.  A.  Breweri. 

1.  A.  Bolanderi  Wats.  Corms  sometimes  clustered,  oblique,  the 
coats  with  an  obscure  delicate  close  undulate-serrate  reticulation; 
scape  lateral,  very  slender;  pedicels  10  to  17,  slender,  6  to  10  lines 
long;  bracts  2,  7  or  8  lines  long,  ovate  lanceolate,  acuminate;  flowers 
rose-color  or  pinkish,  the  very  narrowly  acuminate  segments  nearly 
straight,  4  or  6  lines  long,  twice  longer  than  the  stamens  and  style; 
filaments  filiform,  adnate  to  the  middle. 

Humboldt  Co.,  first  collected  by  Bolander. 

2.  A.  unifolium  Kell.  Corm  deeply  seated,  bearing  a  short,  hori- 
zontal rootstock  which  gives  rise  to  an  erect  scape;  leaves  2  to  4, » 
sheathing  the  scape  below  the  ground,  flattish,  2  to  4  lines  wide, 
shorter  than  the  scape;  bracts  2,  large,  acuminate;  umbels  10  to  80- 
flowered,  the  pedicels  1  to  \\  in.  long;  flowers  rose-color;  segments 
broadly  oblong-lanceolate,  5  to  7  lines  long,  J  longer  than  the  stamens 
and  styles. 

Coast  Ranges:  Mt.  Diablo;  Napa  Mountains.     May. 

3.  A.  falcifolium  H.  &  A.     Bulb-coats  not  reticulated;  scape  2  to 
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3  or  4  in.  higb,  1  to  3  lines  broad;  leaves  3  to  5  lines  broad;  flowers 
rose-color,  tbe  lanceolate  segments  attenuate  and  spreading  above, 
very  minutely  glandular-serrate,  4  to  7  lines  long,  nearly  twice  longer 
tban  the  stamens  and  style;  capsule  acute,  with  3  short  narrow  central 
crests. 

Mayacamas  Range  from  near  St.  Helena  to  the  Middleton  (Lake 
Co.)  Grade.     May. 

4.  A.  Breweri  Wats.  Bulbs  large,  6  to  9  lines  in  diameter,  the 
coats  without  reticulation;  scapes  1  or  2  in.  high;  leaves  8  to  5  lines 
broad;  bracts  acute;  pedicels  4  lines  long;  flowers  deep  rose-color,  the 
lanceolate  acute  segments  nearly  erect,  5  to  6  lines  long,  a  third 
longer  than  the^  stamens;  ovary  and  capsule  with  a  thick,  slightly 
lobed  crest  upon  each  cell. 

Summit  of  Mt.  Diablo,  Brewer^  no.  1060. 

5.  A.  lacunosum  Wats.  Scape  8  to  6  in.  high;  bulb-coats  light 
colored,  thick  and  distinctly  pitted  by  the  quadrate  or  transversely 
oblong  reticulation,  the  outline  of  the  cells  very  minutely  sinuous; 
umbels  10  to  20-flowered,  the  pedicels  3  to  5  lines  long;  bracts  broadly 
ovate,  tipped  with  a  slender-subulate  point;  flowers  small  (8  lines 
long);  perianth-segments  oblong-lanceolate,  or  oblong,  acute,  a  little 
exceeding  the  stamens;  filaments  narrowly  deltoid  below;  ovary-cells 
with  an  obtuse  thickened  ridge  toward  the  summit  on  each  side. 

Collected  by  Brewer  on  Mariposa  Peak,  Santa  Clara  Co.,  1862,  no. 
1284;  (?)  Mt.  Diablo,  Greefie. 

6.  A.  serratum  Wats.  Bulb-coats  with  a  distinct  close  hori- 
zontally serrate  denticulation;  bracts  narrowly  acuminate;  perianth- 
segments  pink,  broadly  ovate-lanceolate,  4  to  6  lines  long,  acute  or 
somewhat  acuminate,  nearly  straight  and  rather  rigid,  the  inner 
narrower,  somewhat  shorter  and  rarely  serrulate;  filaments  tall  with  a 
narrowly  deltoid  base;  crests  very  narrow,  central. 

Low  nills.     Description  chiefly  from  the  Botany  of  California. 

7.  A.  attenuifolium  Kell.  Bulb-coats  commonly  reddish,  with  a 
delicate  transversely  sinuate  or  serrate  reticulation,  the  vertical  lines 
especially  also  minutely  sinuous;  scape  slender,  6  to  13  in.  hi^h, 
leaves  narrow  and  becoming  convolute-flliform  above  the  sheathing 
base;  bracts  2,  short,  abruptly  acute;  umbel  erect,  usually  dense; 
pedicels  25  to  35,  3  to  8  lines  long;  flowers  white  or  nearly  so,  the 
oblanceolate  acuminate  segments  3  or  4  lines  long,  more  or  less 
exceeding  the  stamens  and  style. 

From  San  Francisco  Bay  and  Mariposa  Co.  northward  in  both 
ranges  of  mountains. 

Var.  monospermum  (A.  monospermum  Jepson).  Scapes  in 
clusters  of  2  to  4;  bracts  8;  capsule  by  abortion  1-celled  and  1 -seeded. 
— Vaca  Mountains. 

11.  CAMASSIA  Lindl. 

Acaulescent  plants  with  linear  leaves,  slender  scapes  from  a  tuni- 
cated  bulb,  and  dark  blue  or  nearly  white  flowers  in  a  simple  raceme. 
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Bracts  scarious.  Pedicels  jointed  at  the  summit.  Perianth-segments 
6,  distinct,  oblanceolate,  somewhat  spreading,  persistent.  Stamens  6, 
on  the  base  of  the  perianth,  shorter  than  the  segments;  anthers  versa- 
tile. Style  filiform,  slightly  3-cleft  at  apex,  the  lower  part  persistent. 
Capsule  Globed,  loculicidally  3-valyed.  Seeds  several  in  each  cell. 
(Quamash  or  camass,  the  name  of  the  northwest  Indians.) 

1.  C.  Leichtlinii  Baker.  Camass  Plant.  Bulb  globose,  7  to  10 
lines  in  diameter;  scape  1  to  2- ft.  high;  racemes  loosely  7  to  18- 
flowered,  the  pedicels  shorter  than  the  narrow  bracts;  perianth  dark 
blue  to  white,  8  to  14  lines  long,  nearly  regular,  the  segments  5  to  9 
(usually  7)-nerved,  commonly  connivent  and  somewhat  twisted  above 
the  ovary  when  withering,  at  length  deciduous;  -capsule  oblonff- 
obovate,  slightly  notched  at  apex,  8  to  10  lines  long,  obliquely 
veined. 

Meadows  and  marshes  near  the  coast,  rare  within  our  limits:  Point 
Reyes,  Bigelow;  and  northward  to  British  Columbia,  where  it  was 
first  collected  by  John  Jeffrey  in  1861. 

12.  CHLOROGALUM  Kunth. 

Stem  from  a  tunicated  bulb,  tall,  almost  leafless,  branching  above 
into  a  spreading  panicle,  the  branches  racemose  and  sparingly 
branched  or  simple.  Leaves  of  the  radical  tuft  long-linear,  those  of 
the  stems  very  much  reduced.  Bracts  small  and  scarious.  Pedicels 
jointed  at  the  summit.  Perianth  white  or  pinkish,  persistent  and  at 
length  twisted  over  the  ovary;  segments  6, distinct,  spreading,  ribbon- 
like, with  3  distinct  but  closely  approximate  nerves  down  the  middle. 
Stamens  6,  rather  shorter  than  the  segments  and  inserted  on  their 
bases;  anthers  versatile.  Style  long-filiform,  slightly  8-clefb  at  apex. 
Capsule  broadly  turbinate,  3-lobed,  loculicidal,  with  1  or  2  seeds  in 
each  cell.     (Greek  chloros,  green,  and  gala,  milk  or  juice.) 

Perianth-segments  rotate-spreading  in  antbesis;  pedicels  3  lines  long  or  more; 

bulb  with  a  thick  coat  of  coarse  fibers 1.  C.  pomeridianum. 

Perlanth-s^ments  somewhat  spreading  from  above  the  base;   pedicels  1  line 

long;  bmb  with  a  membranous  coat 2.  (7.  angusHfolium. 

1.  C.  pomeridianum  Kunth.  Soap  Plant.  Amolk.  Plants 
2  to  5  ft.  high;  bulbs  4  in.  long  and  2  in.  thick  with  a  very  dense  coat 
of  coarse  brown  fibers;  radical  leaves  numerous,  f  to  2 J  ft.  long,  J  to 

. ,       IJ  in.  broad,  carinate  and  with  strongly  undulate  margin;    cauline 
>k     leaves  few,  short  and  long-attenuate;   pedicels  slender,  about  3  lines 

long;   perianth-segments  8   to   10  lines   long,  white,  purple-veined; 

capsule  8  lines  longj  the  valves  pinnately  nerved;  seeds  1^  to  2  lines 

long, 
Drv  open  low  hills  and  plains  throughout  California.     July- Aug. 

The  fiowers  open  only  in  the  afternoon,  whence  the  specific  name. 

2.  C.  angustifolium  Kell.  Bulb  with  a  membranous  coat;  leaves 
4  to  7  in.  long,  2  or  3  lines  broad,  becoming  revolute;  plant  14  to  22 
in.  high,  the  panicle  with  few  ascending  branches;  flowers  white  with 
yellowish-green  lines,  5  lines  long,  on  pedicels  1  line  long  or  less, 
equaling  the  bracts  or  a  trifle  shorter;  perianth  funnel-form-campanu- 
late,  its  segments  narrowly  oblong;  ovary  on  a  short  stipe. 
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Milton  (San  Joaquin  Valley)  and  northward  to  the  upper  Sacra- 
mento.    May. 

13.  ZYGADENUS  Michx.     Zygadene. 

Stem  simple,  scape-like,  in  ours  from  a  tunicaled  bulb.     Herbage 

flabrous  and  somewhat  glaucous.  Leaves  linear,  mostly  radical, 
'lowers  erect,  greenish-white,  rather  large,  in  a  raceme  or  panicle. 
Perianth  nearly  rotate,  withering-persistent;  segments  ovate  to 
oblong-lanceolate,  with  a  green  glandular  spot  at  the  narrow  but 
scarcely  clawed  base.  Stamens  free  from  the  segments  and  about 
equaling  them.  Styles  distioct,  persistent.  Capsule  deeply  3-lobed. 
(Gl-reek  zugon,  a  yoke,  and  aden,  a  gland.) 

Stamens  %  as  long  as  the  perianth;  only  inner  segments  contracted  to  a  broad 

claw \.  Z.  PremonU. 

Stamens  equaling  the  perianth;  segments  all  contracted  to  a  short  claw  .... 

2.  Z.  venenosua. 

1.  Z.  Fremonti  Torr.  Star  Zygadene.  Bulb  globose  or 
broadly  oblong,  J  to  IJ  4n.  long,  with  dark  coats;  stem  glabrous  or 
rarely  somewhat  )3ubescent,  commonly  IJ  to  2i*ft.  high;^  radical 
leaves  8  to  20  in.  long,  5  to  9  lines  broad,  usually  somewhat  falcate- 
curving;  cauline  leaves  few,  the  lower  1  or  2  mostly  5  or  6  in.  long 
and  usually  shortly  sheathed  at  base;  flowers  few  to  nmny  in  a  raceme 
or  panicle,  with  mostly  green  bracts;  lower  pedicels  1  to  If  in.  long; 
segments  3  to  7  lines  long,  the  outer  not  clawed,  the  inner  contracted 
to  a  broad  claw;  gland  greenish-yellow,  toothed  on  its  upper  margin; 
stamens  about  half  as  long  as  the  segments;  styles  short;  ovules  10  to 
20  or  more  in  each  cell;  capsule  oblong,  6  to  10  lines  long. 

Variable  species  common  among  bushes  in  the  Coast  Ranges. 
Apr  -June.  The  var.  minor  H.  &  A.  is  an  early  dwarf  form,  4  or  5 
in.  high,  with  few  flowers,  and  is  found  in  open  wet  ground  near  the 
coast. 

2.  Z.  venenosus  Wats.  Hog's  Potato.  Bulb  oblong-o^iate, 
about  4  to  6  lines  in  diameter;  plants  J  to  2  ft.  high;  leaves  narrowly 
linear,  1  to  2J  lines  broad,  carinate  and  usually  folded,  scabrous  on 
the  margin;  raceme  commonly  simple  and  narrow,  3  to  5  or  10  in. 
long,  the  bracts  setaceous-acuminate;  perianth  segments  triangular- 
ovate  to  elliptical,  2  or  3  lines  long,  all  abruptly  contracted  to  a  short 
claw;  gland  irregular  on  its  upper  side  but  not  toothed;  stamens 
nearly  equaling  the  segments;  capsules  on  erect  pedicels,  often 
contracted   at  apex. 

Common  in  meadows  near  the  coast  from  Monterey  northward  and 
in  the  Sierra  Nevada  from  Yosemite  northward. 

14.  VERATRUM  L.     False  Hellebore. 

Stems  tall  and  leafy  from  short  thick  rootstocks,  bearing  coarse 
fibrous  roots.  Leaves  broad,  plaited,  coarsely  nerved.  Stem  and 
inflorescence  pubescent.  Flowers  polygamous,  greenish  or  cream- 
color,  in  a  terminal  panicle.  Perianth  of  6  distinct  obovate-oblong 
segments,  somewhat  contracted  at  the  base,  adnate  to  the  base  of  the 
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ovary.  Stamens  opposite  the  perianth-segments  and  free  from  them, 
shorter  by  half  and  recurving;  filaments  subulate;  anthers  with  con- 
fluent cells,  cordate.  Styles  3,  persistent,  mostly  curved.  Capsule 
3-celled,  3-lobed.  (Latin  vere,  truly,  and  ater,  black,  in  reference 
to  the  color  of  the  roots. ) 

Perianth  s^ments  oblong-obovate  or  oblanceolate,  entire  or  merely  denticulate 
near  the  apex;  capsule  oblnng-ovoid,  about  I  in.  long  .  .1.  V.  OcUifomicum. 

Perianth  sefnnentA  rhombic-ovate,  deeply  fHnged  except  at  the  base;  capsule 
depnssed-^ilobose  with  notched  apex,  4  lines  long  .  .  .  .  2.  V.  fimbriatum.. 

1.  V.  Californicum  Durand.  Stem  very  stout  and  leafy,  suggest- 
ing a  corn-stalk,  3  to  5  or  6  ft.  high;  leaves  ovate  or  elliptic-oblong, 
sheathing  at  base,  6  to  12  in.  long  or  the  uppermost  lanceolate  and 
shorter;  panicle  1  to  IJ  ft.  long,  the  lower  portion  often  sterile; 
pedicels  1  to  4  lines  long;  perianth-segments  7  or  8-nerved,  4  to  9 
lines  long,  with  a  thickened  greenish  margin  toward  the  base,  the 
margin  near  the  apex  often  somewhat  denticulate  or  erose;  stamens  3 
or  4  lines  long;  capsule  nearly  1  in.  to  IJ  in.  long. 

Common  in  wet  meadows  and  about  springs  at  5,000  to  6,000  ft. 
altitude  in  the  Sierra  Nevada  and  Yallo  Bally  Mountains,  Jepson. 

2.  V.  fimbriatum  Gray.  Similar  in  habit  to  the  preceding; 
leaves  very  long  and  narrow,  7  to  19  in.  long  and  about  2  in.  wide; 
panicle  7  to  12  in.  long,  its  branches  widely  spreading;  pedicels  4 
lines  long;  perianth  segments  rhombic-ovate,  2  to  5  lines  long,  the 
margin  cleft  into  filiform  segments,  except  at  the  broad  base  which 
bears  two  oblong  more  or  less  glandular  spots  reaching  to  the  middle 
of  the  segment  and  separated  by  a  furrow;  filaments  2  lines  long; 
styles  long  and  slender;  capsule  depressed  or  globose  and  somewhat 
notched  at  apex,  4  lines  long,  the  walls  membranaceous;  seed  scarcely 
margined. 

Common  on  the  so-called  plains  of  Mendocino  Co.  Mr.  Davy 
reports  a  Veratrum  as  occurring  at  Stewart's  Point,  Sonoma  Co., 
which  may  be  this  species. 

15.  XEROPHYLLUM  Michx. 

Perennials  with  a  thick  and  short  woody  rootstock  bearing  cord- 
like roots.  Radical  leaves  sedge-like  in  a  dense  tuft,  numerous, 
elongated  and  very  narrowly  linear,  dry,  serrulate.  Stem  simple, 
stout  and  leafy,  bearing  a  many-flowered  raceme;  pedicels  slender, 
white.  Perianth  white  or  cream-colored  of  6  distinct,  several -nerved 
persistent  segments.  Stamens  with  rounded  extrorse  anthers.  Ovaiy 
sessile,  ovate,  3-lobed.  Capsule  chartaceous,  loculicidal,  or  in  some 
cases  also  septicidal.  Seeds  2  to  4  in  each  cell.  (Greek  xeros,  dry, 
and  phullon,  leaf,  the  foliage  very  hard  and  dry.) 

1.  X  tenax  (Pursh)  Nutt.  Bear  Grass.  Stem  2J  to  3  ft.  high, 
exceeding  the  radical  leaves  which  are  1  to  3  lines  wide;  raceme 
dense,  J  to  1  ft.  long  or  more;  pedicels  1  to  2  in.  long,  each  with  a 
scarious  braet  at  base  ^  as  long,  or  the  lowermost  bracts  foliaceous  and 
exceeding  the  pedicels;  perianth -segments  linear-obi<?ng,  4  lines  long. 
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the  filaments  a  little  longer;  capsule  broadly  ovate,  acute,  almost  8 
lines  long,  loculicidally  3-valved. 

Monterey,  ace.  to  6ot.  Cal.;  Mt.  Tamalpais,  where  it  seems  to 
bloom  only  once  in  seven  years;  Howell  Mountain,  Napa  Co.,  where 
it  is  said  to  fruit  only  once  in  five  years;  northward  to  Mendocino 
Co.,  Bolander;  Sierras  from  Placer  Co.,  northward.  Sonoma  Co. 
plants  show  an  irregular  perianth;  the  (apparently)  upper  perianth 
segment  is  Reeled,  the  two  adjoining  ones  auricled  or  strongly,  oblique 
on  the  upper  side  at  base;  leaves  somewhat  revolute-concave  as  if 
channeled. 

16.  NARTHECIUM  Moeh.     Bog  Asphodel, 

Leaves  narrowly  linear  and  equitant,  mostly  radicM,  borne  on  a 
creeping  rootstock.  Stems  rather  scape-like  with  few  radical  leaves, 
bearing  a  terminal  raceme  of  yellowish-g^een  flowers.  Pedicels  'with 
a  bractlet  at  the  middle.  Perianth  with  6  distinct  segments.  Stamens 
6,  the  filaments  densely  woolly,  except  at  the  very  base.  Style  one, 
attenuate  upward  to  the  stigma  which  is  scarcely  or  very  slightly 
lobed.  Capsule  loculicidal,  with  thin-chartaceous  walls.  Seeds 
numerous  with  a  long  bristle-like  point  at  each  end.  (Narthex,  Greek 
name  of  Ferula,  the  stems  of  wfiich  were  used  as  rods;  applied  here' 
on  account  of  the  scapose  or  rod-like  flower  stems. )  . 

1.  N.  Californicum  Baker.  Leaves  iris-like,  4  to  8  in.  long,  1}  to 
2  lines  wide;  cauline  leaves  2  or  3,  1  to  IJ  in.  long;  stems  18  or  20  in. 
high;  raceme  loose,  3J  to  4J  in.  long;  pedicels  3  to  4  lines  long; 
perianth  segments  oblong-linear,  acute,  3  or  4  lines  lonj^,  the  inner 
with  sdarious  margins;  ripe  capsules  salmon-cojor;  seeds,  including 
the  points  or  tails,  5  lines  long. 

Sherwood  Valley  (Mendocino  Co.)  and  northward,  and  in  the 
northern  Sierras. 

17.  SCOLIOPUS     Torr. 

Acaulescent,  the  very  short  subterranean  steni  bearing  a  pair  of 
broad  leaves  and  an  umbel  of  greenish-purple  flowers,  the  peduncle  of 
which  is  almost  obsolete,  the  sharply  angular  pedicels  (which  look 
like  scapes)  alone  appearing  above  ground.  Root  a  cluster  of  coarse 
fibers.  Sepals  ovate-lanceolate,  purple-veined,  somewhat  carinate 
toward  the  base,  the  upper  |  abruptly  spreading  or  recurved.  Petals 
linear-subulate.  Stamens  8,  opposite  the  sepals,  short,  with  greenish 
extrorse  anthers.  Style  short,  its  three  long  branches  abruptly  spread- 
ing horizontally,  or  the  tip  recurving.  Capsule  with  a  membranous 
wall  which  bursts  irregularly.  (Greek  skolios,  crooked,  and  pous, 
foot,  in  allusion  to  the  tortuous  pedicels>) 

1.  S.  Bigelovii  Torr.  Leaves  elliptic  to  oblong,  commonly 
mottled  with  dark  splotches,  4  to  8  in.  long,  sheathing  at  base;  flowers 
with  a  fetid  odor  and  having  something  the  appearance  of  orchids; 
pedicels  4  to  9  in.  long,  3-Hngled,  slightly  winged,  erect  in  fruit, 
tortuous  recurviBg  or  procumbent,  the  maturing  capsule  more  or  less 
hidden  by  leaveiuor  forest  litter;  sepals  7  to  9  lines  long  with  10  or  12 
black  or  purpl^Peins;  petals  as  long  as  the  sepals,  hardly  1  line  wide. 
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ascending  at  base  and  %ith  their  -long  points  convergent,  forming  an 
arch  above  the  pistil;  stamens  2^  or  3  lines  long. 

Shade  of  j^edwood  trees  from  Marin  Co.  to  Humboldt  Co. 
Jan. -Mar. 

'  18.  TRILLIUM   L.     Wakk  Robin. 

Low  herbs  with  a  tuberous  rootstock  and  a  simply  stem  which  is 
naked  below  and  bears  at  the  summit  a  whorl  of  3  round-ovate  netted- 
veined  leaves,  and  a  single  large  flower.  Perianth  of  3  lanceolate, 
herbaceous,  persistent  sepals,  and  3  larger  marcescent  petals. 
Stamens  6,  much  shorter  than  the  segments;  anthers  linear,  on  short 
filaments,  adnate.  Ovary  3  to  6-angled,  3-celled  or  1-celled  at  sum- 
mit. Stigny^&egsile,'  elongated,  stigmatic  down  the  inside.  Fruit  a 
fleshy  reddiskr  cSpsule.  Seeds  ovate.  (Name  from  triplum,  triple,  on 
account  of  the  imerous  flowers.) 

Flower  sessile 1»  T..se9iUe. 

Flower  raised  an  a  peduncle 2.  T.  ovatum. 

1.  T.  sessile  L.  var.  Californicum  Wats.  Common  Wake 
Robin.  Stems  stout,  sometimes  more  than  one  from  the  same  root; 
1  to  If  ft.  high;  leaves  round-ovdtfc,  3 J  to  5  in.  long,  commonly 
broader  jthan  long;  sepals  shorter  than  the  petals;  these  narrowly 
obovate,'^2J  in.  long,  maroon-purple,  with  white  base  or  varying 
wholly  to  white;  stamens  10  to  12  lines  long. 

Woods  of  the  Coast  Ranges;  but  not  in  the  inner  Coast  Range. 
Feb. -May.  The  flowers  are  mostly  white  in  the  Napa  River  Basin, 
especially  on  Howell  Mountain;  in  the  Oakland  Hills  mostly  purple. 
The  var.  chloropetalum  Torr.,  with  greenish  petals,  is  common  on 
the  peninsula  of  Pt.  Reyes  in  Marin  Co. 

2.  T.  ovatum  Pursh.  Coast  Trillium.  Plants  8  or  10  in.  high; 
leaves  ovate  to  round,  sometimes  disposed  to  be  rhombic,  abruptly 
acute,  2J  to  5J  in.  long;  peduncle  erect;  petals  oblong-lanceolate 
to  ovate,  1  to  IJ  iri.  long,  white  changing  to  deep  rose-color;  sepals  of 
about  the  same  shape  and  size  or  narrower;  stamens  3  to  6  lines  long; 
capsule  broadly  ovate,  somewhat  winged. 

Woods  near  the  coast  from  Santa  Cruz,  Mt.  Tamalpais  and  Olema 
north  ward .     Mar.  -Apr. 

19.  CLINTONIA  Raf. 

Apparently  acaulescent,  the  stem  from  a  creeping  rootstock,  very 
short  and  bearing  at  or  from  beneath  the  ground  lew  broad  leaves  and 
a  scape-like  peduncle.  Flowers  few  to  many  in  a  terminal  umbel  or 
with  1  to  several  small  supplementary  clusters  scattered  along  the 
peduncle.  Perianth  resembling  a  very  small  lily  flower,  campanulate, 
of  6  distinct  'deciduous  segments.  Stamens  6,  with  filiform  nlaments, 
inserted  on  the  base  of  the  segments;  anthers  fixed  just  above  the 
base,  extrorse.  Ovary  2  to  3-oelled;  ovules  2  to  3  in  each  cell;  style 
slender,  slightly  2  to  3-lobed,  deciduous.  Fruit  a  smooth  ovoid  dark- 
blue  berry.     (In  memory  of  De  Witt  Clinton  of  New  York.) 

1.  C.   Andrewsiana    Torr.     Leaves  commonly   5,    sometimes   ^^t^^ 
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narrowly  or  broadly  oblong,  rather  abruptly  short  pointed,  7  to  13  in. 
long,  2  to  4J  in.  broad;  peduncle  15  to  20  in.  high,  bearing  a  termi- 
nal umbel  of  16  to  19  flowers  and  with  2  to  4  scattered  clusters  borne 
laterally,  the  lateral  clusters  1  to  4-flowered  or  rarely  nolie;  flowers  6 
to  8  lines  long,  rose-red  or  pink;  filaments  thickened  toward  the  base 
and  pubescent  below  the  middle. 

Shade  of  woods  near  the  coast  from  the  Santa  Cruz  Mountains  to 
Marin  Co.,  and  northward  to  Humboldt  Co.  May-June.  Said  to 
occur  in  the  ravines  about  Kedwood  Peak,  Oakland  Hills.  C.  uni- 
FLORA  Kunth,  of  the  Sierras,  has  1  or  2  white  flowers. 

20.  MAIANTHEMUM  Wigg. 

Stem  low  from  a  horizontal  rootstock,  bearing  2  or  3  broad  leaves 
and  white  flowers  in  a  terminal  raceme,  the  pedicels  solitary  or  2  or  3 
in  a  cluster.  Perianth-segments  4.  Stamens  4,  with  filiform  fila- 
ments. Ovary  2-celled;  stigma  2-lobed.  Fruit  a  red  globose  berry. 
(Greek  maios,  May,  and  anthemon,  flower,  in  allusion  to  the  flowering' 
period. ) 

1.  M.  bifolium  DC.  var.  dilatatum  Wood.  Stems  simple,  erect, 
4  to  14  in.  high,  bearing  2  or  3  ovate  or  triangular-cordate  leaves, 
2 J  to  4 J  in.  long,  the  petiole  of  the  lower  one  sometimes  longer  than 
the  blade;  radical  leaf  very  long-petioled,  almost  as  tall  as  the  flower- 
ing stem;  raceme  peduricled,  J  to  2  in.  long;  pedicels  1  to  2  lines 
long;  perianth-segments  oblong-obovate,  1  to  1 J  lines  long,  becoming 
deflexed;  berry  3  lines  in  diameter. 

Swampy  places  near  the  coast  from  Marin  Co.,  northward. 

21.  SMILACINA  Desf.     False  Solomon's  Seal. 

Stems  simple  and  leafy,  from  horizontal  rootstocks,  bearing  a  termi- 
nal raceme  or  panicle  of  small  white  flowers  with  minute  bracts. 
Leaves  alternate,  sessile,  many-nerved.  Pedicels  jointed  at  the  sum- 
mit. Perianth  persistent,  the  segments  distinct  and  spreading. 
Stamens  with  subulate  filaments  inserted  at  the  base  of  the  segments; 
anthers  versatile.  Ovary  sessile,  ovate,  3-celled;  style  short  and  thick, 
3-lobed  at  the  summit,  persistent;  ovules  2  in  each  cell.  Fruit  a 
globose,  1  to  3-seeded  berry.  Seeds  subglobose,  with  thin  testa  and 
horny  albumen.     (Diminutive  of  smilax.) 

Flowers  in  a  simple  raceme;  iwrianth  segments  twice  as  long  as  the  stamens. 

1.  S.  sessilifoHa. 
Flowers  in  a  panicle;   filaments  broad  and  much  longer  than  the  perianth 
segments 2.  S.  amplexiqpLulis. 

1.  S.  sessilifolia  Nutt.  Rootstock  slender;  stem  1  to  2  ft.  high, 
usually  flexuous  above;  leaves  lanceolate  or  oblong-lanceolate,  2  to  6 
in.  long,  acute  or  acuminate,  sessile  and  clasping,  more  or  less  pube- 
rulent;  raceme*  open,  sessile  or  shortly  peduncled,  the  spreading 
solitary  pedicels  2  to  7  lines  lon^;  perianth-segments  IJ  to  4  lines 
long,  lanceolate,  the  stamens  half  as  long;  style  nearly  equaling  the 
ovary;  berry  red-purple  or  nearly  black,  globose,  3  to  5  lines  in 
diameter,  1  to  4-seeded;  seeds  whitish,  subovoid,  2  lines  long. 
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Shady  woods  of  the  Coast  Ranges  from  Monterey  Co.  to  Oakland, 
the  Napa  Mountains  ^nd  westward  to  the  ocean,  and  northward. 
Mar. -Apr.  * 

2.  S.  amplexicaulis  Nutt.  Eootstock  stout,  elongated;  stem  1  to 
3  ft.  high,  this  and  the  under  surface  of  the  leaves  with  a  minute 
fuzzy  pubescence  or  rarely  glabrous;  leaves  oblong-ovate  to  lanceo- 
late, 3  to  7  in.  long,  acute  at  apex,  sessile  by  a  broad  clasping  base; 
panicle  usually  short  peduncled,  oblong,  2  to  4  in.  long;  pedicels 
solitary,  1  line  long  or  less;  perianth  segments  less  than  1  line  long; 
filaments  lanceolate  or  broadly  subulate,  much  longer  and  often 
broader  than  the  segments;  style  very  short;  berry  light  red,  very 
finely  sprinkled  with  dark  red  dots,  2  to  2J  lines  in  diameter,  usually 
l-seeded;  seed  whitish,  1^  lines  broad. 

Shades  of  woods.  Range  of  the  preceding,  but  also  in  the  Sierras. 
Apr. 

22.   DISPORUM  Salisb.     Fa.iry  Bells. 

Rootstocks  short,  horizontal,  bearing  fibrouw-oots  and  giving  rise 
each  year  by  a  terminal  bud  to  an  erect  stem,  which  is  branched 
above  and  leafy.  Leaves  alternate,  ovate,  thin,  transversely-veined 
between  the  primary  nerves.  Flowers  greenish  or  white,  drooping 
on  a  terminal  peduncle,  solitary  or  few  in  an  umbel.  Perianth  nar- 
rowly campanulate,  deciduous.  Filaments  attached  within  the 
anthers,  above  the  base.  Fruit  a  berry.  (Greek  di,  two,  arid  spora, 
seed,  some  species  with  two  seeds  in  e^h  cell  of  the  ovary.) 

Flowers  green  sh,  %  in.  long;  style  glabrous,  entire;  leaves  mostly  cordate  at 
base 1.  2>.  Hookeri. 

Flowers  whitish,  %i  to  1  in.  long;  style  d'-nsely  short-hairy,  slightly  3-cleft  at 
apex;  leaves  mostly  rounded  or  subcordate  at  base 2.  2>.  Menziem. 

1.  D.  Hookeri  (Torr.)  Britton.  Roughish  pubescent,  1  to  2\  ft. 
high;  leaves  ovate,  sessile  by  the  cordate  base,  abruptly  acute  or 
attenuate,  1 J  to  3  in.  long,  the  uppermost  somewhat  oblique;  perianth 
green,  narrowly  campanulate,  6  to  6  lines  long,  the  tips  of  the  se^f- 
ments  sprea4ing;  stamens  equaling  or  exceeding  the  penantb;  anthers 
much  longer  than  the  filaments;  style  glabrous,  entire;  berry  obovate, 
obtuse,  scarlet. 

Shades  of  woods:  Santa  Cruz  Co.;  Oakland  Hills;  Mt.  Diablo; 
north  of  San  Francisco  Bay  (Marin  Co.  to  Napa  Valley)  but  not 
reported  from  the  inner  Nortn  Coast  Ranges.     Mar  -May. 

2.  D.  Menziesii  (Don.j  Britton.  Soft-pubetcent  or  almost 
glabrous;  stems  1  to  3  ft.  hign;  leaves  ovate,  or  sometimes  round-ovate 
to  ovate-lanceolate,  rounded  (Tr  subcordate  (and  often  a  little  oblique) 
at  base,  at  apex  acuminate-attenuate,  2  to  4  in.  long;  perianth 
whitish,  broad  and  cup-shaped  at  base,  J  to  1  in.  long,  the  tips  of  the 
segments  erect;  stamens  shorter  than  the  perianth;  style  densely 
short-hairy,  except  at  the  very  base,  .slightly  3-cleft  at  apex;  fruit 
oblong-obovate,  attenuate  above  into  a  short  beak,  J  in.  long,  salmon- 
color.   • 
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Along  stream  banks  in  the  outer  Coast  Range  woods:  San  Mateo 
Co.,  northward  to  Ross  Valley;  Olema;  Big  River  and  Long  Valley 
(Mendocino  Co.).     Mar. -Apr. 

23.  ASPARAGUS  L. 

Stems  from  rootstocks,  very  much  branched  and  with  filiform 
branchlets  clustered  in  the  axils  of  the  scaly  leaves.  Flowers  small, 
solitary  or  in  umbels  or  racemes.  Perianth-segments  alike,  distinct 
or  slightly  united,  the  stamens  inserted  on  their  bases.  Ovary 
3-celled,  with  2  ovules  in  each  cell;  style  short,  stigmas  3,  recurved. 
Fruit  a  globose  berry.     (Ancient  Greek  name.) 

1.  A.  officinalis  L.  Asparagus.  Rootstock  much  branched; 
stems  tall  and  branching,  3  to  5  ft.  high,  when  young  stout,  succulent 
and  edible;  clustered  branchlets  4  to  8  lines  long;  flowers  green, 
pendulous  on  jointed  peduncles;  perianth  campanulate,  8  lines  long, 
with  included  stamens;  berry  red,  4  lines  in  diameter. 

An  escape  from  the  gardens.  Abundant  in  low  lands  about 
Alameda  and  Bay  Faxm  Island.  • 

12.    IRIDACEi4E.     Iris  Family. 

Perennial  herbs,  ours  low,  with  stout  stems  and  2-ranked  sword- 
like and  sheathing  leaves.  Inflorescence  terminal.  Flowers  perfect, 
with  petal-like  perianth  of  6  divisions  in  2  whorls.  Stamens  on  the 
base  of  the  outer  whorl,  wit]^  extrorse  anthers.  Ovary  3-lobed, 
becoming  a  3-celled  capsule. 

Stems  terete;  divisions  of  the  perianth  in  two  unlike  whorls. .  1.  Iris. 

Steins  2-edged  or  -winged;  diyisions  of  the  perianth  alike. .  .  2.  Sisyrinchium. 

1.   IRIS  L.     Flag. 

Stems  terete,  from  creeping  stout  rootstocks.  Flowers  in  the  axils 
of  spathaceous  bracts.  Perianth-tube  prolonged  beyond  the  ovary; 
outer  segments  or  sepals  obovate  above  the  claw,  spreading  or 
recurved;  inner  segments  or  petals  narrower,  erect.  Style  divided 
into  3  petal-like  branches,  each  branch  with  2  lobes  or  appendages  at 
summit;  stigma  a  small  projecting  shelf  (stigmatic  only  on  the  upper 
surface)  situated  on  the  lower  surface  of  the  branch  just  below  the 
lobes  or  appendages.  Stamens  with  linear  anthers  lying  close  beneath 
the  branches  of  the  style,  i.  «.,  opposite  them*.  Capsule  oblong, 
3-angled.  Seeds  •flattened  or  turgid,  in  2  rows  in  each  cell.  (Greek 
iris,  the  rainbow,  the  Greek  species  of  the  genus  being  celebrated  for 
its  brilliant  colors.  I.  Hartwegi  Baker,  of  the  Sierras  in  the  Sugar 
Pine  belt,  may  be  known  by  its  separate  often  distinct  bracts,  leafy 
stems  and  India^yellow  flowers;  the  following  species  have  the  bracts 
of  the  spathe  closely  approximate.) 

Flowers  3  to  5  in  a  cluster,  pale  violet  or  the  sepals  white,  veined  with  purple; 

I)erianth  tube  3  lines  long 1.  7.  longipetala. 

Flowers  2  or  3  in  a  cluster,  cream-color  or  azure;  i)erianth-tube  6  to  12  lines 

long 2.  7.  Douglaaiana. 

Flowers  1  or  2  in  a  cluster,  violet;  perianth-tube  1}4  to  2\4  in.  long 

3.  7.  macrosiphon. 
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1.  I.  longipetala  Herbert.     Leaves  10  to  22  in.  long,  4  to  6  lines 
broad,  equaling  or  rather  exceeding  the  flower-peduncles;   pedicels 

}  to  If  in.  long;  bracts  scarious  at  apex,  2^  to  4  in.  long,  f  to  If  in.  ^ 

broad  (when  spread  out);  sepals  white,  veined  with  violet  or  violet  / 

above,  3  in.  long,  IJ  to  IJ  in.  broad,  narrowed  to  a  short  claw,  the 
claw  with  a  very  prominent  ventral  ridge  which  disappears  in  the 
middle  of  the  blade;  petals  light  violet,  2}  in.  long,  6  or  7  lines  wide; 
anthers  8  lines  long;  lobes  above  the  stigma  broader  and  more  obtuse 
than  in  no.  3,  more  evidently  overlapping;  capsule  narrowed  at  each 
end,  2  in.  long. 

Point  Isabel  (Contra  Costa  Co.)  and  about  San  Francisco,  where  it 
is  very  common;  thence  southward  to  Monterey. 

2.  I.  DouglasiaJia  Herbert.     Stem  1|  to  2  ft.  high,  much  exceeded 
by  the  (4  to  6J  lines  wide)  radical   leaves;   bracts  broader  and  less 
acuminate  than  in   the  next;    flowers   2   or  3  in   a  pair  of  bracts,         / 
mostly  cream-color  or  azure;  the  pedicels  1  in.  long;  perianth-tube      / 
6   to   12   lines   long;   sepals   2  in.  long   or   more;   capsule  narrowly    V 
oblong,  1}  to  2  in.  long. 

Common  in  the  Coast  Ranges  from  the  Vaca  Mountains  and 
Howell  Mountain  southward  to  San  Mateo  Co.  May-June.  The 
color  of  the  flowers  is  exceedingly  variable,  but  the  species  may  be 
known  from  the  next  by  its  long  pedicels,  shorter  perianth-tube  and 
stouter  habit. 

3.  I.  macrosiphon  Torr.  Ground  Iris.  Stems  low  and  slender, 
much  shorter  than  the  leaves  which  are  6  to  10  in.  long  and  2  lines 
broad;  bracts  lanceolate,  long  acuminate,  2J  to  3J  in.  long;  flowers 
1  or  2,  very  shortly  pediceled,  with  slender  tube  IJ  to  2 J  in.  long; 
perianth  violet-purple;  sepals  oblong-obovate,  their  lower  or  middle  / 
portion  blotched  or  veined  with  white,  the  margin  above  often  \j 
undulate,  about  If  in.  long;  petals  oblanceolate,  of  a  uniform  color; 
anthers  6  lines  long;  capsule  about  1  in.  long. 

San  Mateo  and  Marin  Cos.  northward.     Apr. 

2.  SISYRINCHIUM  L.     Blue-eyed  Grass. 

Glabrous  plants.  Stems  slender,  2-edged  or  -winged,  often  genicu- 
late, from  fibrous  roots,  with  grass-like  or  lanceolate  leaves  and 
fugacious,  relatively  small  flowers  in  umbels  enclosed  by  2  sheathing 
herbaceous  bracts,  with  scarious  bractlet  subtending  each  pedicel. 
Perianth  6-parted,  the  divisions  alike,  spreading.  Stamens  mona- 
delphous,  their  anthers  alternate  with  the  branches  of  the  style; 
stigmas  thread-like.  (Name  of  Theophrastus  for  a  bulbous  plant 
allied  to  Iris.) 

Flowers  purplish-bine;  filaments  united  to  the  top 1 .  S.  bellum. 

Flowers  yellow;  tilMments  united  only  at  base 2.  S.   Cali/ornicum. 

1.  S.  bellum  Wats.  Blue-eyed  Grass.  Nigger-babies.  Erect, 
10  to  16  in.  high,  the  stems  somewhat  branching;  leaves  shorter  than  / 

the  stem,   1  to  2^  lines  wide;   bracts  1  in.  long,  enclosing   about   7     V/ 
flowers;   perianth  purplish-blue,  segments  oblong-obovate,  conspicu- 
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ously  4  to  6-nerved,  emarginate  at  apex,  with  a  slender  tooth  in  the 
notch,  7  lines  long,  the  inner  narrower;  anthers  short-sagittate;  style 
terminated  hy  an  abruptly  thickened  or  obclavate  structure,  the 
attenuate  portion  being  divided  into  3  short  stignoas;  capsule  globose, 
2  to  8  lines  long;  seed  obscurely  pitted.- 

Verycommon  throughout  California.  Mar. -Apr.  Galled  * '  Azulea ' ' 
i^nd  "  Villela"  by  Spanish-Oalifornians. 

2.  S.  Californicum  Ker.  Gk)LDEN-ETBD  Grass.  About  the  size 
of  the  last  but  the  stems  unbranched  and  the  leaves  somewhat 
broader;  bracts  rather  unequal,  enclosing  3  to  7  flowers;  perianth 
bright  yellow;  segments  4  to  6  lines  long,  6  to  7-nerved,  obtuse  or 
acutish;  anthers  1^  lines  long,  about  equaling  the  filaments;  style 
cleft  below  the  middle;  capsule  obovate-oblong,  4  lines  long. 

Wet  places  near  the  coast  from  San  Diego  northward  beyond 
California.     Apr. 

13.  ORCHIDACEi4E.     Orchid  Family. 

Perennial  herbs  with  corms,  bulbs,  tuberous  roots  or  rootstocks  and 
sheathing  leaves  often  reduced  to  scales.  Flowers  perfect,  irregular, 
bracted,  either  solitary  or  in  spikes  or  racemes.  Sepals  3,  alike. 
Petals  3,  2  alike;  the  third  petal  called  'the  ^^lip"  commonly 
dissimilar  in  color,  size  and  shape,  often  enlarged,  sac-like  or  spurred, 
in  our  genera  most  frequently  brought  into  an  inferior  position  (i.  «., 
on  the  lower  side  of  the  flower),  by  twisting  of  the  ovary.  Filaments 
united  with  the  single  style  forming  a  column,  anther  1  (in 
Cypripedium  2),  situated  on  the  apex  of  the  column  and  just  above 
or  behind  the  stigma,  which  is  a  viscid  surface  facing  the  lip. 
Pollen  agglutinated  into  2  to  8  pear-shaped  masses.  Ovary  inferior, 
commonly  long  and  twisted,  1-celled.  Fruit  a  3-valved  capsule. 
Seeds  innumerable,  minute. 

Plants  with  green  herbage. 
Flowers  few  and  showy;  lip  an  inflated  sac;  stem  leafy  .  .  1.  Cypripedium. 
Flowers  in  spikes  or  racemes. 

Perianth  with  a  spur 2.  Habenaria. 

Perianth  spurless. 
Stem  leafy. 
Raceme  loose  with  foliaceous  bracts;  flowers  greenish  or  rose-color ... 

3.  Epipactis. 

Spikedenseand  twisted;  flowers  white 4.  Spiranthes. 

Stem  scape-like,  the  leaves  in  a  radical  cluster;  flowers  white 

5.  Goody  era. 

Flower  solitary,  showy;  lip  sac-like;  leaf  1,  basal 6.  Calypso 

Plants  red«1ish-brown,  destitute  of  green  herbage  and  the  leaves  reduced  and 
scale-like 7.  Corallorhiza. 

1.  CYPRIPEDIUM.     Lady's  Slipper. 

Stems  leafy  from  tufted  fibrous  roots.  Leaves  large.  Flowers  few 
or  solitary,  large  and  showy,  leafy  bracted.  Sepals  spreading,  in  ours 
seeming  as  if  only  2,  the  lateral  completely  or  almost  completely 
united  into  one  under  the  lip,  which  is  an  inflated  sac  with  the 
incurved    margin    auricled    near    the    base.     Column    very    short. 
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incurved,  terminating  in  ff  disk-like  stigma.  Fertile  anthers  2,  on 
short  filaments,  one  on  each  side  of  the  column  below  the  stigma; 
sterile  anther  conspicuous,  roundish  or  ovate,  situated  on  the  upper 
side  and  over-arching  the  stigma.  (Latin  Cypris,  Venus,  and  pes,  a 
foot,  the  saccate  lip  a  fit  buskin^ for  the  goddess.) 

1.  C.  montanurh  Dougl.  Rimgh-pubescent  with  short  glandular 
hairs,  1  to  2  ft.  high;  leaves  elliptic-  to  nam»wly-ovate,  the  largest 
5  or  6  in.  long  and  8  in.  broad;  flowers  1  to  8,  shortly  pediceled; 
sepals  and  wavy-twisted  petals  linear-lanceolate,  1^  Xo  2  in.  long; 
lower  sepals  united  almost  to  the  apex,  only  the  lanceolate-subulate 
tips  free;  lip  1  in.  long,  dull  white,  veined  with  purple;  sterile  anther 
ovate,  4  lines  long,  on  a  slender  filament;  capsule  erect  or  nearly  so,  / 
oblong,  10  lines  hmg,  ^ 

Woods,  rare  in  our  district  and  only  near  the  coast  from  the  Santa 
Cruz  Mountains  northward:  Marin  Co.;  Skaggs  Springs;  Mendocino 
Co.  (from  the  coast  to  Round  Valley);  Humboldt  Co.;  Sierra  Nevada. 

C.  Califobnicum  Gray  of  Mendocino  Co.  and  the  northern  Sierras 
has  8  to  6  flowers;  sepals  oblong,  6  to  7  lines  long,  the  lower  united 
to  the  apex;  sterile  anther  rounded,  nearly  sessile. 

2.  HABENARIA  Willd.     Rein-orchis. 

Stems  erect,  leafy  at  least  at  base,  solitary  from  fleshy  tuber-like 
roots  Flowers  greenish,  yellowish,  or  white,  in  a  terminal  spike  or 
raceme.  Sepals  equal,  the  lateral  mostly  spreading,  the  petals  a  trifle 
smaller.  Lip  spreading  or  drooping,  in  ours  entire,  produced  at  base 
into  a  long  slender  spur.  Column  very  short.  Anther-sacs  more  or 
less  divergent.  (Name  from  the  Latin  habena,  a  thong  or  rein  of  a 
horse,  on  account  of  the  shape  of  the  spur  in  some  species.) 

Flowers  foveuifth;  dry  hills. 
Lip  ligaUte:  stenut  riender,  naked,  with  2  leaves  at  base  .  .  1.  U.  elegans. 
Lip  trlMugalar-ovate;  stems  cylindrical,  leafy  at  base  and  with  8cale-like 

leaves  above  .  .  2.  H.  Michaeli. 

Flowers  white  or  whitish,  fragrant 
Siem  leafy:  lip  sleudeivlMnceolate  above  the  roundish  base,  much  exceeding 

I  lie  KepalH  and  petals;  moist  places 3.  U  leucostachys. 

Stem  leafy  at  base,  scaly  above;  lip  narrowly  ovate,  not  exceeding  the  sepals 
or  petals i.  H.  maritima. 

1.  H.  elegans  Bolander.  Wood  Rein-orciiis.  Stem  slender,  10 
to  20  in.  high,  with  2  for  sometimes  3  ?)  leaves  at  base;  leaves  Ian- 
ceolate  or  oblong-lanceolate,  aeuniinate,  4  to  6  in.  long,  drying  up  or  / 
quite  gone  by  flowering  time;  spike  slender,  rather  dense  but  not  V 
crowded,  4  to  7  in.  long;  flowers  small,  light-green;  bracts  broadly 
subulate,  ac'uminate,  equaling  the  ovary;  perianth  segments  1 J  to  2 
lines  long;  sepals  oblong;  petals  and  lip  ligulate;  spur  filiform,  4  or 

5  lines  long,  equaling  or  exceeding  the  ovary;  capsule  oblong,  nearly 
sessile,  8  or  4  lines  long. 

Dry  hillhides  under  oaks  and  other  trees.  Coast  Ranges  from 
Monterey  to  Berkeley;  Marin  Co.;  Napa  Co.;  the  Vaca  Mountains; 
and  Mt.  Shasta.    June. 

2.  H.  Michaeli  Greene.     Stem  very  thick  and  cylindrical,  1   ft. 
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high  or  less,  leafy  at  base;  cauline  leaves  triangulAr-ovate,  thin, 
appressed,  4  to  9  lines  long;  spike  rather  dense,  2J  to  3  in.  long; 
sepals  and  petals  similar,  1^  to  2  lines  long;  lip  triangular-ovate,  of 
about  the  same  length;  spur  fully  J  longer  than  the  ovaiy. 

Under  oaks  in  the  hills  south  of  Livermore,  ace.  to  Greene;  San 
Luis  Obispo  Co.,  G.  W.  Michael. 

3.  H.  leucostachys  Wats.  Sierra  Rein-orchis.  Stem  leafy, 
16  to  22  in.  high;  leaves  linear  or  lanceolate,  3  to  8  lines  broad; 
flowers  white,  rather  large,  in  a  dense  or  open  spike  which  is  4  to  8 
in.  long;  bracts'  linear-subulate,  exceeding  the  ovary;  sepals  oblong 

V  or  oblong-ovate,  8   or  4-nerved,    thin,    2    or    3    lines    long;    petals 

\^         lanceolate;  lip  slender-lanceolate  from  a  roundish-dilated  base,  much 

exceeding  the  sepals  and  petals;  spur  slender,  4  to  6  lines  long;  beak 

of  the  stigma  prominent,  ovate,  more  than  half  the  length  of  the 

connective;  capsule  oblong,  sessile,  6  to  9  lines  lone. 

Common  about  springs  and  in  moist  meadows  of  the  Sierra  Nevada^ 
Shasta  region;  Point  Arena;  attributed  to  the  San  Francisco  Peninsula. 

4.  H.  maritima  Greene.  Low  and  stout,  6  to  10  or  14  in.  high; 
basal  leaves  oblong,  acute,  3  to  6  in.  long,  J  to  1  in.  wide,  the  lowest 
narrowed  to  a  broad  petiole;  upper  cauline  leaves  reduced,  appressed, 
lanceolate-subulate;  spike  IJ  to  4  in.  long,  slightly  conical,  7  to  13 
lines  broad,  the  flowers   white,    with    a    heavy   fragrance,    closely 

^  crowded;  sepals  broadly  oblong,  obtuse,  with  a  green  midvein,  a  little 
exceeding  2  lines;  petals  2  lines  long,  broadest  at  the  base,  ligulate- 
attenuate  above;  lip  narrowly  ovate,  with  a  prominent  ridge  toward 
the  base;  spur  slender,  longer  than  the  ovary;  column  short  and 
almost  beakless. 

Sea  clifl's  of  the  San  Francisco  Peninsula  (Fort  Point  and  Point 
Lobos).     July-Oct. 

3.  EPIPACTIS  Haller. 

Stem  leafy  from  creeping  rootstocks.  Flowers  in  racemes  with 
foliaceous  bracts.  Sepals  and  petals  nearly  equal,  spreading;  lip 
strongly  constricted  at  the  middle,  the  lower  portion  deeply  concave, 
the  upper  portion  dilated.  Anther  2-celled,  sessile  behind  the 
broad  truncate  stigma,  on  a  slender  jointed  base;  the  pollen-masses 
become  attached  above  to  the  gland  capping  the  small  rounded  beak 
of  the  stigma.     Ovaries  reflexed  at  maturity. 

1.  E.  gigantea  Dougl.  Stream  Orchis.  Stout,  1  to  2  ft.  high, 
nearly  glabrous;  leaves  ovate  below,  lanceolate  above,  acute  or 
acuminate,  3  to  7  in.  long;  raceme  minutely  pubescent;  flowers  3  to 
10,  greenish  or  rose-color,  on  pedicels  2  lines  long;  sepals  7  lines  long 
(exceeding  the  petals^,  the  upper  concave  and  somewhat  carinate; 
petals  rose-color,  purple-veinea,  particularly  the  lip;  lower  portion  of 
lip  with  short  erect  lobes  or  wings  and  with  many  callous  tubercles 
near  the  base;  upper  portion  ovate-lanceolate,  crested  or  ridged 
towards  the  base;  capsule  oblong. 

Moist  stream  banks  from  Santa  Barbara  to  Mt.  Diablo,  Marin  Co. 
(Nicasio,  Taylorville),  Cazad^ro,  the  Napa  Mountains  and  northward. 
May  15- June. 


ORCHID   FAMILY.  133 

4.  SPIRANTHES  Rich. 

Stems  from  a  cluster  of  tuberous  roots,  erect,  leafy.  Flowers  white, 
spurless,  in  1  to  3  rows  in  a  twisted  spike.  Sepals  and  petals  all 
narrow,  erect,  or  more  or  less  connivent.  Lip  sessile  or  witn  a  short 
claw,  the  lower  portion  embracing  the  column  and  bearing  a  minute- 
callose  protuberance  on  each  side,  the  upper  portion  spreading  and 
wavy-crisped.  Column  short,  obliquely  inserted  on  the  ovary,  bear- 
ing the  stigma  on  the  front  and  the  sessile  or  short-stalked  erect 
anther  on  the  back.  Capsule  erect.  (Greek  speira,  spiral,  and 
anthos,  flower,  in  allusion  to  the  twisted  inflorescence.) 

Perianth  4  to  6  lines  long;  callosities  at  base  of  lip  minute 

1.  5.  Romamoffiana. 
Perianth  3  lines  long;  callosities  at  base  of  lip   nipple-like  and  pointing 
downward 2.  S.  porrifolia. 

1.  S.  Romanzoffiana  Cham.  Glabrous,  5  to  16  in.  high;  leaves 
oblong-lanceolate,  3  to  7  in.  long,  4  to  8  lines  wide;  spike  dense,  3  in. 
long,  the  flowers  in  8  ranks;  oracts  conspicuous,  ovate,  abruptly 
subulate-pointed,  6  or  6  lines  long;  perianth  4  to  6  lines  long,  curved, 
the  sepals  and  petals  connivent;  lip  recurved,  broader  at  base,  con- 
tracted below  the  narrower  rounded  summit;  callosities  smooth,  often 
not  obvious. 

Wet  meadows  or  marshy  places  in  the  mountains:  Marin  and 
Sonoma  Cos.  northward  to  Mt.  Shasta;  high  Sierra  Nevada.  July- 
Aug. 

2.  S.  porrifolia  Lindl.  Similar  in  habit  to  the  preceding;  stems 
1  ft.  high  or  more;  flowers  smaller  and  spike  narrower;  perianth  3 
lines  long;  callous  protuberances  at  base  of  lip  nipple-like  and 
pointing  downward. 

Little  known  species:  Marin  Co.,  ace.  to  Behr;  upper  Sacramento 
Valley  on  the  eastern  side,  Hartweg. 

5.  GOO  DYER  A  K.  Br.      Rattle-snake  Plantain. 

Scapes  erect,  bearing  a  few  sheathing  scale-like  leaves,  a  terminal 
spike,  and  at  base  a  cluster  of  petioled  white-reticulated  leaves. 
Rootstock  creeping,  with  fleshy  roots.  Flowers  white,  similar  to 
Spiranthes.  Lateral  sepals  free,  the  upper  one  united  with  the 
petals  into  an  erect  galea.  Lip  sac-shaped,  sessile,  entire  and  without 
callous  thickenings  at  base.  Anther  without  a  lid.  (John  Goodyer, 
British  botanist.) 

1.  G.  Menziesii  Lindl.  Plants  11  to  15  in.  high,  glandular- 
pubescent,  especially  the  scapes  and  inflorescence;  leaves  thickish, 
rosulate,  oblong-ovate,  acute  at  both  ends,  reticulated  with  white  or 
light-colored  veins  or  markings,  IJ  to  2 J  in.  long,  on  petioles  J  to  J 
in.  long;  flowers  8  or  4  lines  long;  spike  about  5  in.  long. 

Wo<38  near  the  coast  from  Marin  Co.  (LagunitalB  Creek  and  Bear 
Valley  near  Olema)  northward;  Shasta  Springs;  Sierra  Nevada. 
July- Aug. 

6.  CALYPSO  Salisb. 

Low  herb  with   a    corm  and  coral-like  roots.     Stem  scape-like.^ 
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1-flowered,  sheathed  by  a  few  scale-like  leaves  and  with  a  single 
petioled  leaf  at  base.  Flowers  large,  showy,  terminal,  bracted. 
Sepals  and  petals  similar  and  equal;  lip  sac-like,  with  2  short  spurs 
below  the  expanded  apex.  Column  broadly  winged,  almost  oval, 
concave,  and  petal-like;  anther  hemispherical,  borne  just  below  the 
summit,  opening  by  a  lid.  (Named  for  the  nymph  Calypso  in 
Homer. ) 

1.  C.  borealis  Salisb.  Calypso.  Stem  4  or  6  in.  high,  the 
sheathing  scales  1  to  2  in.  long;  leaf  ovate,  cordate  or  truncate  at 
base,  1 J  to  2J  in.  long;  petioles  J  to  IJ  in.  long;  flower  on  a  drooping 
pedicel;  sepals  and  petals  rose-purple,  sometimes  pale,  linear- 
lanceolate,  9  lines  long;  lip  as  long  or  slightly  longer,  ovate-inflated, 
reddish-brown  and  mottled,  the  terminal  expanded  portion  with  3 
hairy  ridges  at  base  running  towards  the  spurs. 

Bogs  or  in  leaf-mold  in  the  redwood  forests  from  Mt.  Tamalpais 
and  Cazadero  to  Mendocino  Co.  and  northward  along  the  coast. 
Mar.    Flowers  reserfibling  those  of  the  Lady's  Slipper. 

7.  CORALLORHIZA  R.  Br.     Coral-root. 

Brownish  or  yellowish  saprophytes  or  parasites,  destitute  of  green 
herbasje,  and  with  branching  toothed  coral-like  roots.  Stem  scape- 
like, the  leaves  reduced  to  scales,  and  bearing  the  flowers  in  a 
terminal  raceme.  Perianth  segments  oblong  or  lanceolate,  nearly 
alike,  ours  3-nerved.  Lateral  sepals  united  at  base  with  the  foot  of 
the  column,  forming  a  short  spur  which  is  adnate  to  the  summit  of 
the  ovary.  Lip  1  to  3-ridged.  Column  2-edged,  slightly  incurved. 
Anther  terminal,  opening  by  a  lid.  Pollen-masses  4,  soft- waxy. 
Capsules  reflexed.     (Greek  korallion,  coral,  and  rhiza,  root.) 

Perianth  .S  or  4  lines  long,  the  lateral  sepals  spurred  at  base;  lip  3-lobed,  the 

middle  lobe.lHrgest    ...'*• 1.  C.muUifiora. 

Perianth  6  iines  long:  spur  none;  lip  entire 2.  C  Bigdovii. 

1.  C.  multiflora  Nutt.  Stems  8  to  13  in.  high;  raceme  2  to  4  in. 
long;  flowers  whitish,  tinged  or  veined  with  purple;  sepals  and  petals 
3-nerved,  3  or  4  lines  long;  lateral  sepals  united  at  base  with  the  foot 
of  the  column  forming  a  short  (1  line  long)  spur  which  is  adnate  to 
the  ovary;  lip  mostly  purple,  broadly  ovate  and  somewhat  convex, 
3-lobed  by  a  deep  cleft  on  each  side;  lateral  lobes  narrow  and  acutish; 
middle  lobe  large  and  rounded  or  notched  with  involute  or  denticu- 
late margin;  raceme  loose,  8  to  10  in.  long;  capsules  }  in.  long. 

Shade  of  woods  in  the  seaward  or  middle  Coast  Ranges:  Oakland 
Hills;  Mt.  Tamalpais;  Mt.  St.  Helena. 

2.  C.  Bigelovii  Wats.  Stems  12  to  15  in.  high,  with  3  or  4 
sheathing  leaves;  sepals  and  petals  somewhat  flesh-colored,  striately 
3-nerved  with  purple  or  reddish-brown  lines,  about  6  lines  long; 
lateral  sepals  oblique;  lip  quite  entire;  base  of  the  column  (opposite 
lip)  prominently  gibbous  over  the  ovary;  capsule  6  to  9  lines  long. 

Mountain  woods  of  the  Sierras  and  along  the  coast. 
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DICOTYLEDONS. 

Vascular  bundles  arranged  in  a  circle  around  a  central  pith,  the 
stem  when  perennial  increasing  in  size  by  means  of  a  cambium  ring. 
Leaves  with  netted  veins.      Parts  of  the  flower  commonly  in  fours  ©r 
fives.     Embryo  with  2  cotyledons. 

CHORIPETAL^. 

Corolla  present  or  absent;  when  present  consisting  of  distinct 
petals. 

14.  SALICACE/E.     Willow  Family. 

Trees  and  shrubs  with  simple  alternate  stipulate  leaves.  Flowers 
dioecious,  arranged  in  aments  (catkins),  these  falling  off  as  a  whole, 
the  stamipate  after  anthesis,  the  pistillate  after  the  ripening  of  the 
fruit  and  dispersion  of  the  seeds.  Bracts  of  the  ament  scale-like. 
Perianth  none.  Stamens  1  to  several.  Ovary  1-celled;  stigmas  2. 
Fruit  a  2-valved  capsule,  enclosing  many  seeds  furnished  with  a  tuft 
of  hairs  at  base. 

Bracts  entire  or  merely  denticulate;  flowers  without  disk;  stamens  in  ours  1  to 
5;  stigmas  hhort 1.  Salix. 

Bracts  fimbriate  or  lacerate:  flowers  with  a  broad  disk;  stamens  numerous; 
stigmas  elongated,  conspicuously  dilated 2.  Populus. 

1.  SALIX  L.     TViLLOW.. 

Leaves  mostly  narrow,  short-petioled.  Bud,s  covered  by  a  single 
scale.  Aments  (catkins)  mostly  erect,  appearing  before  or  with  the 
leaves;  bracts  entire  or  merely  denticulate.  Stamens  (in  our  species) 
1  to  5,  accompanied  by  1  or  2  little  glands.  Pistillate  flowers  with  a 
gland  at  the  base  of  the  ovary.  Stigmas  short.  (Classical  Latin 
name  of  the  Willow.) 

Stamens  8  or  more;  aments  terminal  on  leafy  branches;  bracts  of  the  pistillate 
ament  pallid  or  greenish,  falling  before  the  f^uit  matures;  bark  of  trunks 
rough  and  fissured;  leaves  serrulate;  trees. 
Petioles  not  glandular. 
Leaves  narrowly  lanceolate,  long  pointed,  green  on  both  surfaces;  stipules 

semi-cordate,  acuminate,  sometimes  deciduous  ....     1.  S.  n^o. 
Leaves  lanceolate   or  oblong-lanceolate,    acute  or  acuminate,   pale  or 

'  glaucous  beneath;   stipules  commonly  none 2.  S.  lasvigata. 

Petioles  glandular  near  the  blade;  leaves  lanceolate,  long-pointed,  often  pale 
or  glaucous  beneath;  stipules  semi-orbicular,  mostly  conspicuous    .... 

3.  S.  lasiandra. 
Stamens  2,  rarely  1;  bark  smooth. 

Aments  terminal  on  short  leafy  branchleis;  bracts  pallid,  often  falling  before 
the  ament  matures;  leaves  linear  to  linear-lanceolate,  entire  or  serrulate; 
occurring  mostly  as  shrubs  in  our  district. 
Leaves  silky  pubescent  on  both  surfkces;  stigmas  large,  sessile 

4.  S.fluvicUUis 
var.  argyrophylla. 

Leaves  green  on  both  surfaces  and  more  or  less  glabrous;  style  short  but 

obvious;  stigmas  linear 5.  S.  sessilifolia, 

Aments  terminatmg  very  short  leaflets  lateral  branchlets:  bracts  dark-colored 
at  apex,  persistent  in  fruit;  bark  smooth;  leaves  entire;  small  trees  or 
shruDS.  * 
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Leaves  oblong  to  oblaDceolate,  pale  or  gray-pubescent  beneath;  oyarv  and 

cax)sule  glabrous *  *  * 6.  S.  laskiepis. 

Leaves  obovate  or  oblong-obovate  to  oblanceolate  and 
Pubescent  beneath,  at  maturity  glabrate;  pistillate  aments  oblong,  U  to 
%  in.  long;  stigmas  divided  iuto  2  linear  lobes  .  .  .  .  7.  .!;.  Nuftam 

var.  brachyttaehys. 

Lustrous-silky  beneath;   pistillate/ aments  slender,  2  in.  long;  stigmas 

obloug,  entire  or  nearly  so ^.  S,  SUcMntis. 

1.  S.  nigra  Marsh.  Black  Willow.  Kiver  Willow.  Ti;ee 
20  to  30  ft.  high;  bai'k  rough  and  dark;  branchlets  brittle  at  the  base; 
mature  leaves  lanceolate  or  linear-lanceolate,  long-pointed,  often 
falcate,  serrulate,  4  to  6  in.  long,  on  petioles  J  in.  long,  green  on  both 
surfaces;  stipules  semi-cordate,  acuminate  or  minute  or  early  decidu- 
ous; aments  (catkins)  becoming  rather  lax;  bracts  obovate,  yellow, 
more  or  less  villous  below  the  middle,  sometimes  slightly  dentate; 
stamens  3  to  .5;  ovary  ovate;  capsule  reddish-brown. 

River  and  slough  banks  of  the  Sacramento  and  San  Joaquin. 

2.  S.  laevigata  Bebb.  Bebb  Willow.  Tree  30  to  ^  ft.  high; 
branchlets  one  winter  old  reddish -brown;  young  leaves  mostly  oblong, 
disposed  to  be  broadest  above  the  middle,  but  very  variable,  entire, 
soon  becoming  serrulate;  stipules  small  and  caducous  or  represented 
by  minute  glands;  mature  leaves  lanceolate  to  oblong-lanceolate, 
serrulate,  green  and  shining  above,  pale  or  conspicuously  glaucous 
beneath,  4  in.  long,  nearly  1  in.  to  \\  in.  broad,  on  petioles  4  lines 
long,  the  smaller  oblong,  1}  in.  long,  all  mucronate;  staminate 
aments  erect  or  pendulous,  commonly  flexuous,  2^  to  3J  in.  long; 
bracts  closely  imbricated,  more  or  less  elliptic,  woolly  at  base, 
glabrous  and  pallid  towards  the  apex,  2  to  4-toothed  at  apex*  stamens 
6  or  6,  elongating  after  dehiscence  begins,  less  than  twice  the  length 
of  the  bracts  when  fully  grown;  anthers  chrome-yellow;  filaments 
hairy  below;  capsule  brown,  2  to  2\  lines  long. 

Coast  Ranges:  Berkeley;  York  Creek,  St.  Helena;  Howell  Mt. 
Sierra  Nevada.  Mar.  15-Apr.  Dr.  Anderson  of  Santa  Cruz  calls 
this  '♦  Spotted-leaf  Willow." 

3.  S.  lasiandra  Benth.  Western  Black  Willow.  Tree  80  to 
45  ft.  high,  the  trunk  with  brown  roughly  fissured  bark;  branchlets 
one  winter  old  yellowish;  young  leaves  mostly  lanceolate,  glandular- 
serrulate  with  suborbicular  stipules;  petioles  glandular  at  the  upper 
end;  mature  leaves  lanceolate  with  long  tapering  point,  4  to  7  in. 
lo"g>  J  in-  wide;  stipules  on  vigorous  shoots  conspicuous,  6  to  12 
lines  broad;  aments  (catkins)  on  leafy  peduncles;  staminate  aments 
IJ  to.3  in.  long,  straight;  bracts  thin,  oblong,  nearly  or  quite  glabrous 
on  the  back,  hairy  at  base,  entire  or  often  minutely  toothed  at  the 
acute  apex,  IJ  lines  long;  stamens  5  or  4,  anthers  pale-yellow;  pistil- 
late aments  IJ  to  2J  in.  long;  bracts  acute,  mostly  minutely  toothed; 
pistil  pedicellate;  capsule  reddish-yellow,  3  lines  long. 

A  common  tree  on  river  banks  and  along  creeks  and  ravines,  com- 
monly associated  with  S.  lasiulepis  but,  uhlike  that,  rarely  deserting 
living  streams.  Mar.  Staminate  bracts  often  reddish-brown  on  the 
back  at  apex;  stamens  varying  from  5  to  9  ace.  to  Sargent. 
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4.  S.  fluviatilis  Nutt.  var.  argyrophylla  (Sarg.).  Sand-bar 
Willow.  Shrub,  4  to  8  ft.  high;  leaves  linear,  acute  or  acuminate, 
2  to  8  in.  long  and  1  to  2  lines  wide,  sessile  or  nearly  so,  lustrous- 
silky  when  young,  more  or  less  glabrate  in  age,  entire  or  obscurely 
denticulate;  stipules  early  deciduous;  aments  ^catkins)  linear,  borne 
on  lateral  leafy  branchlets  of  the  season,  oiten  clustered;  bracts 
yellowish,  villous,  deciduous;  capsule  shortly  pediceled,  usually 
tomentose;   stigma  large,  sessile. — (S.  longifolia  Muhl.  of  Bot.  Cal.) 

Very  common  in  beds  of  arroyos  and  rivers,  forming  dense  clumps 
on  sand  and  gravel  bars.     Lower  Sacramento;  Alameda  Co.,  etc. 

6.  S.  sessilifolia  Nutt.  Very  similar  to  the  last;  leaves  narrowly 
lanceolate,  green  on  both  surfaces,  pubescent  or  more  or  less  glabrous; 
stipules  acute;  bracts  oblanceolate,  villous;  capsules  mostly  tapering 
to  a  beak,  sessile  or  nearly  so,  densely  pilose  when  young;  style  short 
but  distinct;  stigmas  deeply  bifid  with  linear  lobes. 

Very  common  along  rivers  and  in  stream  beds,  in  the  Coast  Kanges 
and  Sacramento  Valley. 

6.  S.  lasiolepis  Benth.  Arroyo  Willow.  Shrub  or  tree,  10  to 
18  ft.  hig&;  mature  leaves  oblong  or  slightly  broadest  above  the 
middle,  obscurely  serrulate,  dull  green  above,  gray  pubescent  beneath, 
}  to  }  in.  broad,  2  to  3  in.  long  on  petioles  2  to  5  lines  long;  aments 
appearing  before  the  leaves,  densely  silky  tomentose  "in  the  bud, 
Buberect;  staminate  aments  |  to  1^  in.  long,  stamens  2;  pistillate 
aments  1  in.  long  or  less,  in  fruit  2  in.  long  or  somewhat  more. 

Coast  Banges  and  Lower  Sierras:  the  most  common  willow,  filling 
river  and  creek  beds  and  following  dry  gulches  to  their  sources  in  the 
hills.     Feb. 

.  7.  S,  Nuttallii  Sarg.  var.  brachystachys  Sarg.  Tree  25  ft.  high 
with  a  trunk  |  to  1}  ft.  in  diameter  or  a  shrub  only  4  to  8  ft.  high; 
the  branchlets  commonly  with  very  dark  bark;  leaves  broadly  obovate 
or  oblong-obovate,  1  to  IJ  in.  long;  staminate  aments  J  to  IJ  in.  long, 
its  bracts  obovate,  rounded,  black  or  black-tipped,  hairy-pubescent, 
those  of  the  female  flower  similar;  stamens  2,  long  exserted;  pistillate 
aments  oblong,  J  to  f  in.  long  or  in  fruit  IJ  in.  long;  ovary  short- 
silky;  stigmas  divided  into  linear  lobes,  seeming  as  if  4;  capsule  less 
silky  than  the  ovary. — (S.  flavescens  Nutt.) 

Coast  Ranges  near  the  coast,  on  mountain  sides.  Flowering  in 
winter.  In  the  Oakland  Hills  it  grows  in  clumps  about  springs  or  in 
moist  hollows  on  north  slopes,  and  is  very  straggling  and  ancient 
looking.  The  author  is  indebted  to  Mr.  Harry  A.  Dutton  of  Stanford 
University  for  a  note  on  its  occurrence  as  a  tree  in  the  Santa  Cruz 
Mountains. 

8.  S.  Sitchensis  Sanson.  Velvet  Willow.  Arborescent  or 
shrubby,  15  to  25  ft.  high;  leaves  oblong-ovate  to  oblanceolate,  acute 
or  rounded  at  apex,  cuneate  at  base,  densely  tomentose  and  lustrous- 
silky  beneath,  dark-green  and  almost  glabrous  above,  2  to  4  in.  long, 
sometimes,  especially  toward  the  south,  very  thick  and  leathery; 
staminate  aments  slender,  white  or  silky  with  very  long  hairs  which 
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at  first  quite  conceal  the  body  of  the  ament;  stamens  1  or  2;  bracts 
spatulate,  rounded  at  apex,  yellowish  or  pallid;  pistillate  aments  very 
slender  as  compared  with  the  last  species,  2  in.  lon^  or  in  fruit  8  in. 
long;  bracts  somewhat  shorter  and  broader  than  in  the  staminate, 
more  acute;  stigmas  short-oblong,  entire  or  nearly  so. 

Along  stream  banks,  from  Santa  Barbara  to  Wright's,  Santa  Cruz 
Mountains;  Lagunitas  Creek,  Marin  Co.  and  northward.     Mar. 

2.  POPULUS  L.     Poplar. 

Trees  with  scaly  buds  and  caducous  stipules;  leaves  long-petioled, 
broad.  Aments  (catkins)  appearing  before  the  leaves,  in  ours  pendu- 
lous, 'sessile  or  nearly  so;  bracts  fimbriate  or  lacerate,  caducous. 
Stamens  inserted  on  the  surface  of  a  concave,  often  oblique,  disk. 
Ovary  more  or  less  surrounded  by  a  disk;  style  short,  stigmas  2  to  4, 
narrow  and  elongated  or  in  ours  conspicuously  dilated.  Capsule-  2  to 
4-valved.  Coma  of  the  seeds  usually  very  long  and  conspicuous. 
(Classical  Latin  name  of  the  Poplar.) 

Leaves  deltoid-orbicular,  broader  than  long,  green  or  yellowisb-green,  alike  on 

both  faces 1.  P.  FYemonH. 

Leaves  longer  than  broad,  ovnte,  green  above,  rusty  or  silvery  beneath  .... 

2.  P.  trichocarpa. 

1.  P.  Fremont!  Wats.  Common  Cottonwood.  Tree  80  to  50 
ft.  high  with  a  broad  crown  of  wide-spreading  branches;  young  twi^ 
straw-colored;  leaves  deltoid-orbicular,  broader  than  long,  the  margin 
crenate  or  sinuate  crenate  but  entire  at  the  abruptly  short-pointed  (or 
rarely  obtuse)  apex  and  at  the  truncate  or  subcordate  base,  2  to  4  in. 
broad,  IJ  to  3  in.  long,  green  or  yellowish -green  on  both  surfaces; 
staminate  aments  1  to  IJ  in.  long,  densely  flowered,  stamens  on  an 
entire  disk,  60  to  80,  with  dark  red  anthers;  pistillate  aments  2  in.  long, 
loosely  flowered;  ovary  crowned  with  three  roundish  stigmas  and  sur- 
rounded at  base  by  a  membranaceous  disk  which  is  persistent  under  the. 
capsule;  fruiting  aments  4  or  6  in.  long;  capsules  on  pedicels  2  lines 
long,  ovate,  obtuse,  minutely  rough-tuberculate  or  transversely  ridged, 
4  to  5  lines  long,  3  or  4-valved;  seeds  1  line  long,  with  an  abundance  of 
long  white  hairs  which  cover  the  mature  ament  with  a  dense  soft 
cottony  mass. 

Common  in  interior  valleys,  along  creeks  and  rivers,  throughout 
California;  not  seen  in  the  seaward  or  middle  North  Coast  Ranges 
within  our  limits. 

• 

2.  P.  trichocarpa  Hook.  Black  Cottonwood.  Tree  20  to  30 
ft.  high  with  a  rather  broad  head  of  upright  branches;  leaves  ovate  or 
broadly  oblong-ovate,  round  at  base,  acute  at  apex,  serrulate,  dark- 
green  and  shining  above,  rusty  or  silvery  beneatn,  2  to  3}  in.  long  on 
petioles  1  or  IJ  in.  long  or  less;  staminate  aments  1  to  IJ  in.  long, 
stamens  on  an  oblique  disk  40  to  60,  with  light-purple  anthers; 
pistillate  aments  loosely  flowered,  2J  to  3  in.  long;  ovary  crowned  by 
three  dilated  deeply  lobed  stigmas;  fruiting  ament  4  to  6  in.  long; 
capsule  nearly  sessile,  3-valved;  seed  1  line  long,  with  long  lustrous 
white  hairs. 
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Sierras  at  considerable  elevations.  An  infrequent  tree  in  the  Coast 
Banges  of  middle  California:  Mitchell  Canoif,  Mt.  Diablo;  San 
Leandro  Creek;  Carnadero  Creek,  near  Gilroy,  Jepaon;  no  other 
localities  in  the  Bay  Regipn  hitherto  recorded;  noted  near  the  Moun- 
tain House  on  the  Kound  Valley  road  from  Ukiah  and  at  occasional 
stations  northward  but  rarely.  Winter  buds  over  J  in.  long,  very 
slender  and  long-pointed.  Sometimes  called  '' Balsam  Cottonwood." 
-  P.  TRBMULOIDES  Michx.,  the  Aspen  of  the  High  Sierras,  has 
round-ovate  leaves,  crenulate  or  almost  entire,  abruptly  acuminate, 
1  to  1^  or  2  in.  long;  7  to  10  stamens;  and  linear  stigmas. 

15.  BETULACEiflE.     Birch  Family. 

Trees  or  shrubs  with  alternate  petioled  simple  leaves,  caducous 
stipules,  and  small  flowers  in  linear  or  elongated  clustered  aments. 
Staminate  aments  pendulous,  the  flowers  in  clusters  of  8  in  the  axil  of 
each  bract,  consisting  of  a  membranous  4-parted  calyx  and  2  to  4 
stamens.  Pistillate  aments  much  smaller,  erect,  spike-like,  the 
flowers  2  in  the  axil  of  each  bract,  without  iK?riantli,  consisting  of  a 
pistil  with  two  styles  and  a  2-celled  ovary  witli  1  ovule  in  each  cell; 
fruit  a  small  compressed  l-seeded  nut  which  is  margined  or  winged. 

1.  ALNUS  L.    Alder. 

Our  trees  with  toothed  leaves  and  aments  which  appear  in  the 
autumn  of  the  year  previous  to  their,  flowering  and  pass  the  winter 
naked.  Bracts  of  the  staminate  ament  dilated  above  with  the  apex 
abruptly  upturned,  each  covering  4  bractlets.  Pistillate  aments 
woo^  and  cone-like  when  mature,  the  bracts  and  bractlets  united 
and  persistent.  (So  called  on  account  of  the  trcies  growing  along 
streams,  the  name  derived  from  the  Celtic  through  the  Latin.) 

Bracts  of  staminate  ameot  acute;  stamens  4 1.  A.  Oregana. 

Bracts  of  staminate  ament  obtuse;  stamens  2  to  4 2.  A.  rhomhifolia. 

1.  A.  Oregana  Nutt.  Bed  Alder.  Tree  30  to  45  ft.  high,  the 
limbs  long  and  straight  and  the  ultimate  branch  lets  mainly  few; 
trunk  usually  J  to  IJ  ft.  in  diame|;er,  gray  or  almost  white  and  often 
mottled;  leaves  broadly  ovate,  2  to  6  in.  long,  more  or  less  pubescent 
and  often  rusty  beneath;  the  margin  irregularly  serrulate  and  some- 
times more  or  less  revolute,  the  teeth  callous- tipped  and  mostly 
triangular  or  blunt;  staminate  aments  3  to  6  in.  long;  bracts  acute; 
jBtamens  4,  filaments  less  than  1  line  long,  the  anthers  brick-red; 
pistillate  aments  6  lines  long;  cones  oblong-ovate,  }  to  1  in.  long; 
oracts  with  the  apices  turned  abruptly  upward  and,  therefore,  slightly 
tabular  at  summit;  nutlets  winged,  1  line  long. — (A.  rubra  Bong.) 

Bottoms  of  caiions  along  streams  in  the  Coast  Kangcs  throughout 
the  State.     Feb.-Mar. 

2.  A.  rhombifolia  Nutt.  White  Alder.  Tree  20  to  35  ft. 
high  with  trunk  of  a  light-gray  or  ashy  color,  mottled  with  large 
blotches,  the  limbs  often   ultimately  much  branched  and  becoming 
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finely  twiggy;  leaves  narrowly  or  broadly  ovate  to  elliptic,  1  to  4  in. 
long,  serrulate  as  in  the  last,  but  the  teeth  narrower  and  often  salient, 
or  else  very  low;  staminate  aments  3  to  4  in.  long,  more  slender  than 
in  the  preceding;  bracts  obtuse;  filaments  often  more  than  1  line  long; 
pistillate  aments  2  or  3  lines  long;  cones  broadly  oblong,  ^  to  f  in. 
lonff,  the  bracts  with  a  straight  or  only  slightly  upturned  point;  seeds 
slightly  larger  that  in  the  last,  acutely  margined. 

Sierra  Nevada,  and  from  the  banks  of  the  Sacramento  River  west- 
ward through  the  Coast  Ranges  to  the  ocean.  Jan. -Feb.  Our  only 
other  species,  A.  tenuifolia  Kutt.,  forms  shrubby  thickets  at  6,000  to 
7,000  ft.  altitude  in  the  Sierras. 

In  the  ^enus  Betula,  the  stamens  are  2  with  forked  filaments  (each 
fork  bearing  an  anther  cell);  the  bracts  in  the  pistillate  ament  fall 
from  the  axis  when  the  cone  is  ripe,  and  the  nutlet  is  broadly  winged. 

B.  occiDENTALis  Hook.,  Wcstcm  Birch;  leaves  ^  to  l^  in.  long. — 
High  Sierras  and  Humboldt  Co.  northward  to  Siskiyou  Co. 

B.  QLANDULOSA  Michx.;  a  low  bush  with  leaves  J  to  1  in.  long. — 
Plumas  Co,  and  northward. 

16.  CORYLACEiflE.     Hazel  Family. 

Shrubs  or  bushes  with  alternate  simple  leaves.  Staminate  flowers 
in  aments  without  perianth.  Pistillate  flowers  in  a  short  spike,  2  to 
each  bract  and  with  small  bractlets  which  become  much  enlarged  and 
foliaceous,  forming  a  tubular  involucre  enclosing  the  nut. 

1.  CORYLUS  L.     Hazel. 

Leaves  broad,  thin,  serrulate  or  incised.  Stamiiiate  aments  (cat- 
kins) pendent,  cylindrical,  single  or  fascicled,  from  scaly  lateral  buds, 
the  pistillate  clusters  of  flowers  terminal  and  lateral  on  the  same 
branchlets.  Flowers  appearing  before  the  leaves.  Staminate  flower 
consisting  of  4  (seemingly  8)  stamens  with  forked  fllaments,  each  fork 
bearing  one  cell  of  an  anther,  the  undivided  portion  of  the  fllament 
cohering  more  or  less  with  the  inner  face  of  the  scale  or  bract  of  the 
ament.  Pistillate  flowers  several  in  a  scaly  bud,  two  to  each  bract, 
each  flower  with  a  posterior  and  anterior  bractlet,  these  very  small 
but  conspicuously  laciniate-fringed;  perianth  minute,  adnate  to  tha 
ovary  and  without  limb;  style  short;  stigmas  elongated  and  slender. 
Nut  ovoid  or  oblong,  large,  bony,  enclosed  in  a  leaf-like  involucre 
formed  of  the  enlarged  bractlets.  (Name  said  to  be  from  korus,  a 
helmet,  in  reference  to  the  involucre.) 

1.  C.  rostrata  Ait.  var.  Californica  A.DC.  California  Hazel. 
Commonly  6  to  10  ft.  high;  leaves  broadly  obovate,  ovate  or  oval, 
glandular-pubescent  or  villous,  IJ  to  2J  in.  long;  bract  or  scale  of  the 
ament  witn  its  terminal  portion  abruptly  turned  upward;  fllaments, 
save  for  the  forked  portion,  obsolete  or  not  evident,  so  that  the  stamens 
are  apparently  8  instead  of  4;  anthers  with  a  sparse  tuft  of  hairs  at 
apex;  involucre  densely  hispid,  prolonged  beyond  the  nut  into  a 
laciniately-fringed  beak  1  in.  long;  nut  6  lines  long. 
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Common  in  the  hills,  especially  along  streams.  Feb.~Mar.  The 
staminate  aments  appear  as  early  as  Sept.  of  the  year  preceding 
anthesis. 

17.  CUPULIFER>E.     Oak  Family. 

Trees  or  shrubs  with  alternate  and  simple  leaves  and  promptly 
deciduous  stipules.  Flowers  monoecious,  ai>etalous,  appearing  witK 
the  leaves  in  deciduous  species.  Staminate  flowers  in  aments  (cat- 
kins^; stamens  4  to  12  in  the  4  to  6-parted  calyx.  Pistillate  flowers 
solitary  or  spicate;  calyx  adherent  to  the  3-celled  6-ovuled  ovary,  the 
minute  teeth  crowning  the  summit;  ovary  or  ovaries  surrounded  by  an 
involucre  which  forms  a  cup  furnished  externally  with  scales  or  spines. 
Fruit  a  1-celled  1-seeded  nut  or  acorn,  only  one  ovule  maturing,  the 
remaining  ovules  and  the  other  two  cells  abortive. 

Involucre  l-flowered,  becoming  a  scHly  cup 1.  Quercus. 

Involucre  1  to  S-flowered,  becoming  a  spiny  bur 2.  Castanea. 

1.  QUERCUS  L.     Oak. 

Trees,  or  sometimes  low  shrubs,  with  greenish  or  yellowish  flowers. 
Staminate  aments  slender  and  naked,  pendulous  (in  one  species  erect), 
one  or  several  from  a  scaly  bud  of  the  previous  season;  bracts  cadu- 
cous; calyx  2  to  8-parted  or  lobed;  stamens  variable,  3  to  12.  Pistil- 
late flowers  solitary  or  somewhat  scattered,  borne  on  shoots  of  the 
season,  consisting  of  an  ovary  with  3  (4  or  5)  styles  or  sessile  stigmas, 
surrounded  by  a  scaly  involucre  whicTi  becomes  the  woody  cup  of  the 
fruit.  Seed  with  thick  fleshy  cotyledons;  rudiments  of  the  6  remain- 
ing ovules  often  discernible  at  the  base  or  top  of  the  nut.  (Latin 
name  of  the  Oak.) 

Staminate  aments  pendulous,  borne  below  the  pistillate;  filaments  not  longer 
thMU  the  anthem:  siigmas  dilated. 
Bark  nale,  wood  nearly  white;  stamens  mostly  6  to  9;  stigmas  sessile  or  nearly 
so;  abortive  ovules  mostly  basHl.— White  Oaks. 
AconiR  matiirinff  the  fiist  year,  the  nut  glabrous  on  thelnner  surface. 
Trees;  leaves  deeply  or  shallowly  sinuate-pinnatifid,  tailing  in  the  autumn, 
their  lo>>es  or  teeth  obtuse*,  rarely  bristle-pointed. 
Calyx-lobes  ovate,  acute;  nut  conical,  elongated,  l}4  to  2  in.  long  .... 

1.  Q.  lobcUa.   * 
Calyx-lobes  laciniately  cut. 

Nut  oval  or  oblong,  1  to  13^  in.  long;  leaves  mostly  4  to  6  in.  long.  .  .  . 

2.  Q.  Qari'yana. 
Nut  broadly  oblong,  %  to  IJ^  in.  long;  leaves  mostly  2  to  3  in.  long. 

3.  Q.  Dmiglasiu 
Shrub;  leaves  not  lobed,  persisting  until  after  the  appearance  of  those  of 

the  following  year 4.  Q.  dumosa. 

Acorns  maturing  the  second  year,  the  nut  tomentose  on  the  inner  surface; 
evergreen  trees  or  shrubs;  leaves  oblong,  entire,  or  spinose-dentate. 

6.  Q.  chrysolepis. 

r-'Bark  dark,  wood  reddish;  stamens  4  to  6;  stigmas  on  long  styles;  inner  surface 

of  nut  silky-tomentose;  abortive  ovules  toward  the  top  of  the  fruit.— 

Black  Oaks. 

Acorns  maturing  the  flret  year,  ovate,  elongated;  leaves  persisting  until  the 

appearanceof  those  of  the  following  year  in  Mar.  and  Apr 

6.  Q.  agrifolia. 
Acorns  maturing  the  second  year. 
Leaves  mostly  oblong,  dentate  or  entire,  persistent  until  the  second  sum- 
mer or  autumn;  nut  slender,  tapering 7.  Q.  WUlizenii. 
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Leaves  sinuate-pin natifid,  the  teeth  bristle-pointed,  ilEtllins  in  the  autumn; 

nut  oblong,  obtuse 8.  O.  Cciffomiea, 

Aments  erect  and  androgynous  (with  the  pistillate  flowers  at  base  and  the 


staminate  flowers  above),  or  wholly  staminate;  filaments  several  ttmes 
longer  than  the  small  anthers;  stigmas  linear;  bruits  maturing  iu  the  second 
year;  evergreen  tree s«;  9.  Q.  dcMifiom, 

^  1.  Q.  lobata  Nee.  Valley  Oak.  A  graceful  tree  commonly  40 
to  60  ft.  high,  in  typical  form  broader  than  tall,  with  long  pendulous 
branches  sometimes  sweeping  the  ground;  leaves  oblong  or  obovate, 
shallowly  or  deeply  sinuate-pin  natifid  with  entire  or  toothed-  lobes, 
green  and  nearly  glabrous  above,  pale  beneath  with  a  fine  close 
indument  and  conspicuously  yellow-veined,  2}  to  4  in.  long;  staminate 
aments  2  to  3  in.  long,  the  calyx-lobes  6  to  8,  externally  pubescent, 
stamens  8  or  9;  pistillate  flowers  mostly  solitary  and  sessile;  acorns 
sessile  or  subsessile;  mature  nut  long-conical,  1|  to  2  in.  in  length,  at 
first  bright-fijreen,  later  chestnut-brown;  cup  deep-hemispherical, 
strongly  tuberculate. 

The  largest  and  most  beautiful  West-American  oak,  sometimes  80 
to  100  ft.  high  and  8  to  20  ft.  in  trunk  diameter.  The  main  stem 
commonly  divides  into  several  wide-spreading  branches,  which  form  a 
broad  head  with  graceful  drooping  sprays.  The  bark  is  dark  brown-to 
ashen-gray  and  is  very  deeply  fissured  into  narrow  plates.  This  tree, 
which  won  the  unreserved  admiration  of  all  early  travelers,  is  the  most 
characteristic  oak  in  the  fields  and  along  the  water  courses  of  the 
Coast  Range  and  interior  valleys.  "Roble"  of  the  Spanish-Oalifor- 
nians.     Apr.  Fr.  Oct. 

2.  Q.  Garryana  Hook.  Pacific  Post  Oak.  Tree  80  to  70  ft.  high; 
branches  not  drooping  but  rigid  and  more  tomentose-pubescent; 
leaves  oblong-obovate  4  to  6  in.  long,  cuneate  or  rounded  at  base, 
shallowly  sinuate-pinnatifid,  the  lobes  coarser  than  in  the  last;  calyx- 
lobes  of  the  staminate  flowers  laciniately  cut,  slightly  ciliate;  acorns 
sessile  or  short-pedunculate;  nut  oval  or  slightly  obovate,  often 
ventricose,  1  to  IJ  in.  in  length;  cup  shallow,  cup-shaped  or  turbinate, 
its  scales  thin  and  free  or  at  base  thickened  and  united. 

In  the  mountains  at  lower  or  middle  elevations  from  Santa  Cruz 
and  Sonoma  Cos.  northwai-d;  a  rare  tree  within  our  limits,  but  abun- 
dant in  northwestern  California. 

3.  Q.  Douglasii  H.  &  A.  Blue  Oak.  Mountain  White  Oak. 
Tree  usually  20  to  30  ft.  high  with  round -topped  head;  leaves  obovate 
to  oblong  or  oval,  bluish-green  above,  mostly  yellowish  and  pubescent 
beneath,  with  deep  or  shallow  sinuses,  the  lobes  commonly  increasing 
in  size  from  the  base  upwards  or  nearly  entire,  or  sometimes  with 
spinescent  margin,  cuneate  or  rounded  at  base,  mostly  2  to  3,  rarely 
5  in.  long;  staminate  aments  about  1  in.  long,  the  calyx  yellow  or 
green,  the  scj^ments  laciniately  cut,  stamens  about  9;  acorns  sessile  or 
short-peduncled;  nut  broadly  oval,  often  ventricose,  f  to  1  or  IJ  in. 
long,  or  ovate-acute,  1  to  \\  in.  long  and  very  narrow;  cup  very 
shallow,  thin,  with  flat  or  tubercled  scales. 

Throughout  middle  California;  most  abundant  on  the  dry  foothills 
of  the  Coast  Eanges,  especially  towards  the*  interior,  rarely  found  on 
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the  higher  mountain  slopes  or  in  the  vallevs.  It  is  exceedingly  vari- 
ahle  in  the  size,  outline  and  lobation  of  the  leaflets,  but  may  be 
recognized  even  at  a  distance  by  the  characteristic  blue  color  or  the 
foliage  "whence  the  common  name  by  which  it  is  most  generally 
known.  The  species  was  first  collected  bv  David  Douglas,  a  success- 
ful and  indefatigable  Scotch  botanist  ana  explorer  who  visited  Cali- 
fornia in  1832. 

4.  Q.  dumosa  Nutt  Scrub  Oak.  Shrub  6  to  6  ft.  high  with 
pale  gray  bark  and  tomentose  branchlets;  leaves  coriaceous,  broadly 
or  narrowly  oblong,  1  in.  long  more  or  less,  spinose-serrate  and  some- 
times sinuate  or  irregularly  incised;  staminate  aments  3  in.  long; 
acorns  2  together  or  solitary;  nut  oval,  mostly  pointed,  }  to  1}  in. 
long;  cup  hemispherical,  strongly  tuberculate  at  base,  scales  free 
above  with  minute  hairy  tips. 

Common  in  the  higher  Coast  Banges  south  of  San  Francisco  Bay. 
One  of  the  shrubs  of  the  "chaparral."  First  collected  by  Nuttall 
near  »^anta  Barbara. 

Var.  bullata  Engelm.  Mostly  8  to  4  ft.  high;  leaves  thicker, 
rounder,  spinescent,  out  often  entire  with  strongly  revolute  margins; 
nut»  obtuse,  cups  shallower. — North  Coast  Range  (Knoxville  grade; 
upper  Conn  Valley,  Napa  Biver  Basin,  and  elsewhere),  rare  south 
of  San  Francisco  Bay. 

5.  Q.  chrysolepis  Liebmann.  Maul  Oak.  Tree  30  to  40  ft. 
high,  or  on  exposed  mountain  summits  a  shrub  4  to  10  ft.  high  (in 
such  situations  often  gregarious);  leaves  oblong  or  narrowly-ovate  to 
elliptical,  cordate  to  cuneate  at  base,  acute  or  cuspidate  at  apex, 
mostly  entire  on  old  trees,  spinose-dentate  on  young  ones  or  on 
vigorous  shoots,  pale  and  glaucous  above,  fulvous-tomentose  or  gray- 
pubescent  below,  at  length  glabrate;  staminate  aments  2  to  4  in.  long, 
the  calyx  with  4  to  7  ovate,  acute  lobes;  acorn  usually  solitary;  nut 
oval  or  ovate,  j^  to  2  in.  long;  cup  shallow,  the  tubercles  and  scales 
almost  completely  concealed  by  a  close  dense  tomentum. 

High  ridges  and  canon-walls  of  the  Coast  Banges;  Sierra  Nevada. 
Sometimes  called  "Gold  Leaf  Oak,"  from  the  color  of  the  tomentum 
on  the  under  surface  of  the  leaves.  First  collected  by  Hartweg  near 
Monterey  in  1846. 

6.  Q.  agrifolia  N^.  Field  Oak.  Encina.  Tree  with  very 
broad  low  top,  20  to  40  ft.  high;  on  exposed  hilltops  a  small  shrub  a 
few  ft.  high,  with  dark-brown  bark;  leaves  oblong  to  oval  or  orbicu- 
lar, entire  or  sinuate-dentate  with  spinose  teeth,  2  to  2^  in.  long; 
staminate  aments  with  the  calyx  deep-red,  at  length  fading;  styles  3, 
4  or  5;  nut  ovate,  elongated,  f  to  IJ  in.  long;  cup  turbinate,  scales 
thin  and  membranaceous. 

From  Mendocino  Co.  southward;  very  common  about  San  Fran- 
cisco Bay.  The  trunk  usually  divides  a  few  feet  above  the  ground 
into  very  wide-spreading  branches,  which  at  their  extremities  often 
rest  on  uie  ground.  Sargent  says  of  this  species,  "The  valleys  and 
low  hills  of  the  California  coast  owe  their  greatest  charm  to  this  oak 
tree,  which  dotting  their  covering  of  vernal  green  or  their  brown 
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summer  surface  with  its  low,  broad  heads  of  pale  contorted  branches 
and  dense  dark  foliage,  gives  them  the  appearance  of  incomparably 
beautiful  parks."  The  leaves  fall  in  Mar.  and  Apr.  The  flowers 
appear  in  late  March  or  early  Apr.  First  collected  by  one  of  the 
snip's  officers  of  the  Malaspina  Expedition,  which  visited  Monterey  in 
1791. 

^  7.  Q.  Wislizenii  A.  DC.  Live  Oak!  A  tree  26  to  40  ft.  high, 
in  the  mountains  a  mere  shrub  4  or  5  ft.  high;  leaves  broadly  oblong, 
mostly  acute  at  apex,  varying  to  lanceolate,  mostly  1  to  IJ  in.  long, 
entire,  or  serrate  with  spinulose  teeth;  calyx  of  staminate  araent  with 
about  6  shallow  lobes,  these  glabrous,  except  the  ciliate  margins; 
stamens  6,  sometimes  7  or  6;  nut  slender,  oblong,  or  elongated- 
conical,  somewhat  acute,  1  to  IJ  in.  long;  cup  turbinate  or  nearly 
tubular,  6  lines  deep;  scales  of  the  cup  thin,  with  free  tips,  oblong,  or 
ovate,  closely  imbricated,  mostly  pubescent,  or  glabrous  and  the 
innermost  ciliate. 

Coast  Range  valleys  and  foothills,  more  particularly  away  frx)m  the 
sea,  usually  reaching  its  best  development  along  streams,  in  the 
higher  mountains  reduced  to  a  low  shrub,  and  sometimes  a  half- 
hearted associate  of  the  shrubs  of  the  chaparral.  The  aments  froni  a 
terminal  bud  or  a  cluster  of  buds  are  often  so  numerous  and  in  such 
profusion  as  to  transform  the  appearance  of  the  tree  in  April  or  May, 
imparting  to  the  crown  a  singularly  soft  and  half-billowy  yellow-green 
appearance.  First  discovered  by  Fremont  in  the  Sierra  Nevada,  but 
described  from  specimens  collected  by  Dr.  F.  A.  Wislizenius,  on  the 
American  River. 

^  8.  Q.  Californica  Cooper.  Black  Oak.  Kellooo  Oak.  Tree 
18  to  30  ft.  high,  taller  than  broad,  the  trunk  dividing  into 
mostly  erect  branches;  leaves  when  young  white-tomentose*  be- 
neath, more  or  less  pubescent  above,  in  age  glabrate,  darkrgreen 
and  shining  above,  yellowish-green  below,  or  the  tomentum  on  the 
lower  surface  persisting,  oblong  or  elliptic  to  broadly  obovate  in 
outline,  parted  by  sinuses  into  6  to  7  lobes,  these  repand-dentate  at 
apex,  with  bristle-pointed  teeth,  or  entire,  2J  to  4  or  7  in.  long; 
staminate  aments  2  to  3  in.  long,  the  calyx  5  (or  4)-lobed  with  the 
lobes  hairy-pubescent  on  the  outside;  stamens  6  to  7-,  anthers  at  first 
bright-red,  on  dehiscence  yellow;  pistillate  flowers  in  the  upper  axils 
of  the  young  shoots,  2  flowers  in  a  cluster;  acorn  solitary;  nut 
broadly  oblong,  obtuse,  1  in.  long;  cup  deeply  hemispherical  with 
lanceolate  or  broadly-ovate  thin  nearly  glabrous  scales. — (Q.  Kelloggii 
Newberry.) 

A  common  tree  in  the  foothills  and  valleys  of  western  middle 
California  or  occasionally  met  with  (and  usually  in  a  small  form)  on 
high  montane  ridges.  Mar.  First  discovered  by  Hartweg  near 
Sonoma  in  1846.  The  leaves  in  some  cases  are  sparingly-lobed  or 
toothed  or  almost  entire.  The  young  leaves  are  often  conspicuously 
dark-red  or  purple.  In  some  instances  the  scales  at  base  of  cup  are 
tuberculate. 

9.  Q.  densiflora  H.  &  A.     Tan-bark  Oak.     Becoming  a  large 
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tree,  20  to  60  ft.  high,  the  trunk  2  to  5  ft.  in  diameter;  leaves  oblong 
to  elliptic-oblong,  2  to  4  or  5  in.  long,  1  to  1}  in.  wide,  serrate  or 
entire,  rather  densely  tomentose  when  young;  nerves  conspicuous, 
parallel;  aments  8  to  5  in.  long,  tomentose;  stamens  about  10;  cup 
shallow,  8  to  18  lines  wide,  covered  with  linear  or  subulate  spreading 
or  recurved  scales;  nut  oval,  }  to  IJ  in.  long,  densely  tomentose 
within,  at  first  tomentose  without. 

South  Coast  Ranges  near  the  sea;  North  Coast  Banges  from  the 
coast  eastward  to  the  Napa  Mountains. 

2.  CASTANEA  L.    Chestnut. 

Low  stout  shrubs  or  tall  trees,  ours  with  evergreen  leaves,  alternate. 
Flowers  monoecious,  in  erect,  unisexual  or  androgynous  aments. 
Staminate  calyx  6  to  6-parted,  the  lobes  imbricated  in  aestivation;  and 
the  stamens  mostly  twice  as  many.  Pistillate  flowers  1  to  8  in  a  scaly 
involucre;  calyx  adherent  to  the  3-celled  ovary;  styles  3.  Nuts  1  to 
8,  enclosed  in  an  involucre  which  is  covere(i  with  stout  branched 
spines.    (Greek  castanea,  the  Chestnut. ) 

1.  C.  chrysophylla  Dougl.  Chinquapin.  Shrubby,  4  to  8  ft. 
high;  leaves  lanceolate  or  oblong,  mostly  narrow  at  both  ends, 
entire,  2  to  6  in.  long;  aments  staminate  and  androgynous,  2  to  2| 
in.  in  length,  crowded  at  the  ends  of  the  branchlets;  staminate 
flowers  8  in  the  axils  of  the  ovate  bracts;  pistillate  clusters  1,  2  or  3, 
at  the  base  of  some  of  the  lower  aments;  staminate  calyx  with  a 
minute  abortive  ovary,  6  or  6-lobed,  the  lobes  shorter  than  the 
stamens;  pistillate  calyx  oblong-campanulate,  shortly  lobed  and  with 
minute  abortive  stamens;  fruit  ripening  the  second  season;  involucres 
irregularly  4-valved;  seed  edible.— (Castanopsis  chrysophylla  A.  DC.} 

A  low  shrub  in  the  Sierrti  Nevada  and  on  the  Coast  Ranges  about 
San  Francisco  Bay  (Mt.  Tamalpais,  Oakland  Hills,  Mt.  St.  Helena), 
often  forming  thickets;  in  northwestern  California,  near  the  coast, 
becoming  a  massive  tree  150  ft.  high. 

18.  JUGLANDACEiflE.      Walnut  Family. 

Trees  with  alternate  pinnate  leaves,  no  stipules  and  monoecious 
apetalous  flowers.  Staminate  flowers  in  lateral  pendulous  aments 
with  an  irregular  calyx,  and  several  to  many  stamens.  Pistillate 
flowers  terminal,  1  to  several  in  a  cluster,  the  3  to  6-lobed  calyx 
adherent  to  the  ovary;  styles  2,  stigmatic  along  the  inside.  Nut  of 
the  fruit  incompletely  partitioned,  containing  a  single  oily  seed,  its 
exterior  covered  with  a  green  and  fleshy  or  at  length  dry  and  brown 
husk.     Endosperm  none. 

1.  JUGLANS  L.    Walnut. 

Bark  aromatic  and  strong-scented,  the  branchlets  hollow,  cham- 
bered by  pithy  plates;  buds  nearly  naked,  axillary  and  superposed. 
Leaves  odd-pinnate  with  numerous  leaflets,  deciduous.  Staminate 
flowers  from   wood   of  the  preceding  season;  calyx  irregularly  8  to 

12 
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6-lol)ed;  stamens  8  to  40.  Pistillate  aineiits  on  terminal  peduncle  of 
the  same  season;  cal^'x  4-lobed;  ovary  inferior,  1-celled.  Nut  divided 
internally  by  one  true  and  several  false  partitions  into  several  incom- 
plete compartments,  the  seed  so  lobed  as  to  fit  the  irregularities  of 
the  cavity.    (From  Jovis  and  glans,  the  nut  of  Jove.) 

1.  J.  Californica  Wat9.  California  Walnut.  Tree  30  to  50 
ft.  high;  leaves  6  to  9  in.  long;  leaflets  11  to  15,  oblong-lanceolate, 
serrate;  staminate  aments  often  in  pairs,  8  to  6  in.  long;  stamens  30 
to  40,  anthers  yellow,  the  connective  bifid  at  the  apex;  fruit  globose, 
f  to  1  in.  in  diameter. 

Region  of  the  Lower  Sacramento  and  of  the  valleys  about  the 
northwestern  base  of  Mt.  Diablo,  southward  to  the  Sierra  Santa 
Monica. 

19.  lVIYRICACE>e.     Sweet-gale  Family. 

Bhrubs  with  fragrant  alternate  simple  leaves,  without  stipules, 
and  monoecious  or  dioecious  flowers  in  oblong  or  cylindrical  aments. 
Flowers  solitary  and  sessile  in  the  axils  of  scaly  bracts;  perianth  none. 
Staminate  flower  with  4  to  10  stamens.  Pistillate  flower  with  a 
1-celled,  1-ovuled  ovary  with  2  sessile  filiform  stigmas,  surrounded  at 
base  by  2  to  4  small  scales  or  bractlets.     Cotyledons  fieshy. 

1.  MYRICA  L.-    Bay  Berry. 

The  only  genus.  (Name  from  the  Greek  murike,  the  ancient  name 
of  the  Tamarisk.) 

1.  M.  Californica  Cham.  Wax  Myrtle.  Thickly-branched 
evergreen  shrub,  or  small  tree,  8  to  14  ft.  high;  leaves  thick,  glabrous, 
oblong,  or  oblanceolate-oblong,  tapering  above  to  an  acute  apex,  nar- 
rowed below  to  a  petiole,  2|  to  6  in.  long,  remotely  serrate,  or  almost 
entire;  flowers  monoecious;  pistillate  aments  in  the  axils  of  the  upper 
leaves,  3  to  5  lines  lonjj;  staminate  aments  below,  sometimes  as  much 
as  1  in.  long;  androgynous  aments  often  occur  between,  with  the 
staminate  flowers  at  the  base;  staminate  flojver  consisting  of  7  or 
10  to  16  stamens,  united  by  their  filaments  into  a  cluster  longer  than 
the  scale  of  the  ament;  bractlets  2,  one  on  each  side  of  the  cluster  at 
base,  narrowly  oblong,  hairy  at  apex;  ovary  ovate  with  2  bright-red 
exserted  styles;  fruit  globose,  brownish-purple,  covered  with  a  coat 
of  whitish  wax,  2  lines  in  diameter,  the  bractlets  at  the  base  minute. 

Sand-dunes,  moist  hillsides,  or  rocky  declivities  near  the  ocean, 
from  Santa  Monica  northward,  along  the  entirt*  California  coast: 
San  Francisco,  where  first  collected  by  Chamisso;  Oakland  Hills; 
Tiburon;  Bolinas  Bay. 

Myrica  Hartwegi  Wats.,  Sweet  Bay,  is  a  deciduous  shrub  of 
the  Sierra  Nevada,  with  dioecious  flowers;  stamens  3  or  4,  shorter 
than  the  bract;  bractlets  exceeding  the  sub-compressed  naked  fruit. 

20.  URTICACE/E.     Nettle  Family. 

Ours  herbs  with  stinging  hairs  and  stipulate  simple  leaves.    Flowers 
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small,  greenish,  unisexual,  arranged  in  ainent-like  intioreecences. 
Petals  none.  Calyx  in  ours  2  to  4-toothed  or  -cleft,  or  of  nearly 
distinct  segments  with  as  many  stamens  opposite  the  lobes,  the  fila- 
ments coiled  or  bent  inward  in  the  bud  so  that  when  released,  they 
fly  upwards  like  a  spring,  scattermg  the  pollen.  Ovary  superior, 
1-celled,  1-ovuled;  style  and  stigma  1.  Fruit  an  achene.  Embryo 
straight. 

Calyx  4-parted,  the  segments  almost  distinct,  the  inner  ones  largest  In  the  fertile 
flower  and  enclosing  the  achene    .  .      1.  Ubtica. 

Pistillate  calyx  sac-like,  unequally  2  to  4-tootbed,  enclosii>»r  the  achene; 
stammate  calyx  4-parted 2.  Hesperocnide. 

1.  URTICA  L.  Nettle. 
Annual  or  perennial  herbs  with  stinging  hairs,  opposite  petioled 
3  to  7-nerved  serrate  leaves  and  distinct  lateral  stipules,  blowers 
in  ours  monoecious,  clustered  in  axillary  geminate  racemes  or  heads. 
Staminate  flowers  of  4  sepals  and  4  stamens.  Pistillate  calyx  with 
the  sepals  unequal,  the  exterior  smaller  than  the  inner  and  at  length 
enclosing  the  flattened  achene;  ovary  with  sessile  tufted  or  almost 
feathery  stigma,  and  erect  orthotropous  ovule.  Endosperm  scanty. 
(Ancient  Latin  name.) 

Annual;  inflorescence  nndrogynous;  stipules  very  small  .  .  .  .  1.  U.urena. 
Pert*nnial;  inflorescence  unisexual;  stipules  la ige. 
Herbage  dark-green;  upper  leaves  narrowly- to  round-ovate,  mostly  cordate 
at  base;  stipules  broadly  oblong  to  elliptical;  near  the  coast,  rare    .  .  .  . 

2.   U.LpaUii 
viir.  Caltfomica. 
Herbage  gray;    upper  leaves  ovate-lanceolate,  obtuse  to  truncate  at  ba^-e; 
stipulesnarrowly  oblong:  common  everywhere 3.  U.  holosericea. 

1.  U.  urens  L.  Small  Nettle.  Erect  and  simple  or  branching 
from  the  base,  1  to  IJ  ft.  high,  leafy  to  the  top;  leaves  elliptic  or 
ovate,  coarsely  laciniate-serrate,  3  to  5-nerved,  1  to  2  in.  long,  slender 
petioled;  stipules  short,  about  1  line  long;  inflorescence  oblong,  rather 
dense,  mostly  shorter  than  the  petioles;  flowers  androgynous,  that  is, 
staminate  and  pistillate  mixed  in  the  same  cluster. 

Introduced  weed.     Berkeley. 

2.  U.  Lyallii  Wats.  var.  Californica.  Often  branched  from  the 
base,  2  to  3  ft.  high;  herbage  dark  green,  the  stems  and  foliage  some- 
what pubescent;  leaves  broadly  ovate,  cordate  at  base,  coarsely  serrate, 
3  to  5  in.  long,  stipules  broadly  oblong  to  elliptical,  obtuse,  3  to  6J 
lines  long;  flowers  in  spreading  panicles;  sepals  broadly  ovate  or 
rounded,  obtuse,  shorter  than  the  broadly  ovate  achene,  which  is  J 
line  long. — (U.  Californica  Greene.) 

Point  Reyes  Peninsula,  Greene  and  Jepson;  marshes  near  Tennessee 
Bay,  Marin  Co.,  Eastwood;  Pilarcitos,  Davy.  Mar.  The  species  is 
far  northern. 

3  U.  holosericca  Nutt.  Creek  Nettle.  Herbage  gray;  stems 
strict,  unbranched,  4  to  6  or  even  10  ft.  high;  leaves  ovate  to  lanceo- 
late, 3  to  5J  in.  long,  on  petioles  J  to  1  or  2  in.  long,  more  or  less 
pubescent  on  both  faces  or  the  upper  surface  green  and  with  scattered 
bristles  and  the  lower  surface  gray;  stipules  narrowly  oblong,  acute 
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or  obtuse,  2  to  6  or  6  lines  long;  flowers  in  somewhat  dense  clusters, 
these  disposed  in  mostly  geminate  (or  somewhat  paniculately  branched) 
axillary  racemes  3J  in.  long  or  less,  the  pistillate  inflorescences  some- 
what shorter  and  in  the  axils  above  the  staminate;  stamens  twice  as 
long  as  the  calyx,  their  filaments  dilated  at  base;  sepals  of  pistillate 
flower  enclosing  but  scarcely  exceeding  the  achene. 

Very  common  along  streams  in  the  valleys  throughout  the  state. 
Aug. -Sept. 

2.  HESPEROCNIDE  Torr. 

Annual  herbs  similar  to  the  last  genus,  but  the  pistillate  calyx  con- 
sisting of  a  membranous  flattened  oblong-ovate  sac  with  a  minutely 
2  to  ftoothed  orifice.  (Greek  hespera,  west  or  western,  and  knide, 
a  nettle.) 

1.  H.  tenella  Torr.  Slender,  erect  or  strangling,  1  or  2  ft.  high; 
stems  and  petioles  bristly  with  scattered  hairs,  the  blades  very 
sparsely  hispid;  leaves  thin,  ovate,  serrately  incised,  J  to  IJ  in.  long 
on  slender  petioles;  flowers  densely  glomerate  in  the  axils,  the  clusters 
shorter  than  the  petioles;  calyx  thin,  hispid  with  hooked  hairs,  in 
fruit  J  to  less  than  1  line  long;  achene  with  minutely  roughened 
pericarp. 

Napa  Co.;  Bushy  Knob  (southeast  of  Mt.  Diablo);  and  southward. 

Parietaria  debilis  Forster  is  unarmed  and  has  alternate  entire 
leaves  without  stipules  and  a  tubular  pistillate  calyx.— Santa  Barbara 
southward. 

21.  POLYGONACE/E.     Buckwheat  Family. 

Ours  herbs  or  suffrutescent  plants  with  alternate  or  opposite  simple 
leaves  and  small  regular  apetalous  mostly  perfect  flowers.  Stamens 
4  to  9,  slightly  perigynous.  Calyx  3  to  6-cleft.  Ovary  1 -celled, 
bearing  2  or  3  styles  or  stigmas  and  a  single  erect  orthotropous  ovule. 
Fruit  an  achene,  triangular  in  all  ours  except  some  species  of 
Polygonum  and  Eriogonum. 

Leaves  without  stipules. 
Involucre  br»tct-like,  1-flowered,  enlarged  in  fruit,  2-lobed,  2-saccate  on  the 

back;  leaves  opposite,  broHd 1.  Pterostegia. 

Involucre  none;  calyx  involucre-like;  leaves  linear,  in  whorls 

2.  Lastarkiaa. 
Involucre  tubular,  campanulate  or  turbinate;  leaves  alternate  or  in  whorls 
or  radical. 
Involucre  one-flowered;  teeth  of  the  involucre  8  to  6,  cuspidate  or  awned, 

often  hooked  • 3.  Chorizanthb. 

Involucre  two  to  many-flowered  and 
Deeply  4  (3  to  5)  -cleft,  the  lobes  bearing  bristles  or  awns,  or  awnless. .  .  . 

4.  OXYTHKCA 

Four  to  8-toothed,  the  teeth  blunt  or  at  least  not  bristly  .  *  6.  Eriogonum. 
Leaves  with  sheathing  stipules,  alternate;  flowers  without  involucre. 
Sepal8  6,  the  outer  3  rt* flexed  in  iriiit,  the  inner  8  erect  and  enlarging;  calvx 
closing  about  the  fruit  an!  persisting  as  a  hardened  covering  to  the 

achene;  flowers  mostly  green 6.  Rumex. 

Sepals  5  (or  4),  equal  and  erect  in  fruit;  flowers  mostly  colored *.  . 

7.  Polygonum. 
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1.  PTEROSTEGIA  P.  &  M. 

Very  slender  weak  diffused  annuals,  dichotomous  from  the  base, 
with  opposite  leaves.  Involucres  nearly  sessile  in  the  forks  and 
terminal,  consisting,  of  a  single  bract,  subtending  and  shorter  than 
the  solitary  sessile  Sower,  rounded  and  more  or  less  2-lobed  or  dentate 
on  the  margin,  in  fruit  enlarged,  scarious  and  reticulated,  loosely 
enclosing  the  achene  and  with  2  sac-like  gibbosities  on  the  back. 
Calyx  6,  rarely  5-parted;  stamens  3  or  6.  (Greek  pteron,  a  wing, 
and  stegia,  a  covering,  in  reference  to  the  involucre.) 

1.  P.  drymarioides  P.  &  M.  Stems  commonly  several  from 
the  base  usually  with  a  branch  at  each  node,  diffuse  or  straggling, 
from  a  few  in.  to  1  ft.  long;  leaves  roundish  or  broader  than  long  and 
notched  once  or  twice  at*  apex  or  even  cleft,  or  distinctly  fan-shaped 
or  obcordate,  3  to  6  lines  broad,  narrowed  at  base  to  a  slender  out 
mostly  short  petiole;  flower  reddish,  less  than  1  line  long;  perianth 
segments  lanceolate. 

Open  woods  under  Oaks  or  in  the  shade  of  rocky  outcroppings: 
Berkeley;  Mt.  Diablo  and  southward  to  Southern  California.  Sierra 
Nevada.    Last  of  Apr. -May. 

2.  LASTARRI>EA  Remy. 

Small  fragile  annual,  diffusely  branched  from  the  base.  Leaves 
linear,  in  cauline  whorls  and  in  a  radical  tuft  which  disappears  early. 
Floral  bracts  in  whorls,  with  hooked  awns.  Involucre  none.  Flowers 
sessile  in  the  forks  and  terminal.  Calyx  simulating  an  involucre, 
tubular,  5  to  6-cleft  to  the  middle,  the  teeth  with  recurved  hooked 
awns.  Stamens  3,  inserted  on  the  throat,  with  a  small  membranous 
tooth  on  each  side  of  the  filaments.  (Jose  Victorino  Lastarria,  1817- 
1888,  Chilean  publicist  and  writer  on  the  constitutional  history  of 
Chile.) 

1.  L.  Chilensis  Remy.  Branches  2  to  4  or  8  in.  long;  floral 
bracts  concealing  the  flowers;  perianth  1  to  IJ  lines  long. 

Introduced  from  Chile.  Antioch;  southward  to  Fresno  and  Mon- 
terey Cos.  and  Southern  California.     May-June. 

3.  CHORIZANTHE  R.  Br. 

Low  dichotomously  branched  annual  herbs  of  summer,  with 
Tosulate  radical  leaves  (which  disappear  early  in  the  dry  season). 
Cauline  leaves  opposite  or  ternate,  frequently  reduced  and  bracteate, 
the  bracts  sometimes  unilateral.  Involucres  (in  ours)  1-flowered; 
tubular  or  funnel-form,  always  sessile,  3  to  6-angled  or  -costate,  and  3 
to  6-toothed  or  -cleft;  teeth  divaricate,  cuspidate  or  awned,  the  awns 
very  frequently  with  a  hooked  tip.  Flowers  pedicellate  or  nearly 
sessile,  obracteolate,  included  within  the  involucre  or  the  setjments 
protruding.  Calyx  6-parted  or  -cleft,  often  colored,  never  herbaceous. 
Stamens  usually  9  (seldom  3  or  6),  adnate  to  the  base  of  the  tube. 
Ovary  glabrous.  Embryo  with  inflexed  or  straight  radicle.  (Greek 
chorizo,  to  divide,  and  anthos,  flower,  on  account  of  the  parted 
perianth.) 


160  POLYGONACEiE. 

In  volucral  teeth  equal  or  the  three  alternate  shorter. 
Erect  plants. 
Calyx-segments  equal,  nearly  distinct;  involucre  with  broad  scarioua  margin 

1.  C.  membranacecu 
Calyx-segments   very  unequal,  the  alternate  shorter;  iuvolucral  margin 

none 2.  C.  valida. 

Calyx  shortly  cleft,  segments  equal;  involucral  mHrgin  none  or  scanty  .  .  . 

3.  C.robttsta. 
Erect  or  diffbse  plants;  involucral  margins  pink  or  white;  calyx  shortly  deft; 

segments  equal 4.  C*.  Douglasii. 

Prostrate  plants;  calyx  segments  equal. 

Involucre  usually  margined;  stamens  9 5.  C.pungens. 

Involucre  not  margined;  stamens  3  . G.  C.  Clevdandi. 

^volucral  teeth  very  unequal,  Hong  and  6  very  short;  prostrate  

7.  C.  uniarUtata. 

1.  C.  membranacea  Bentb.  Erect,  6  to  12  or  14  in.  high^ 
unbranched,  or  once  or  twice  dichotomous  at  tbe  summit  of  tbe  stem; 
herbage  lanate  throughout,  floccose  in  age,  the  upper  surface  of  the 
leaves  glabratc;  internodes  about  2  in.  long;  leaves  J  to  IJ  in.  long, 
linear,  sessile,  or  gradually  narrowed  into  a  short  petiole;  invulucrea 
condensed  into  dense  head-like  cymes,  these  solitary  in  the  upper 
axils  and  terminating  the  branches;  margin  of  the  involucre  wholly 
scarious  between  the  awned  teeth;  awns  slender,  uncinate,  ana 
strongly  divergent;  flowers  2  to  3,  of  these  1  or  2  undeveloped  or 
nearly  obsolete;  calyx-segments  distinct,  broadly  obspatulate  with 
long  narrow  claw. 

Inner  Coast  Ranges  from  the  Vaca  Mountains  to  Mt.  Diablo. 

2.  C.  valida  Wats.  Erect,  4  to  6  in.  hi^h,  once  or  twice  di-  or 
tri-chotomously  branched;  leaves  spatulate;  involucral  teeth  or  lobes 
not  margined  but  awned;  awns  mostly  straight;  inflorescence  similar 
to  the  preceding;  flowers  pedicellate,  partly  exserted;  calyx  segments 
oblong,  erose-denticulate,  hirsute  along  the  back  on  the  midvein, 
very  unequal  (the  alternate  only  J  as  long). 

Sonoma,  Samuels;  Petaluma;  Kussian  River.     Rarely  collected. 

3.  C.  robusta  Parry.  Stout,  6  to  24  in.  high,  temately  and 
dichotomously  branched  above,  the  stem  below  bearing  two  or  three 
whorls  of  spatulate  leaves,  2  in.  long  or  less;  heads  large,  dense, 
mostly  terminal  or  sub- terminal;  involucres  with  narrow  margins  or 
none,  teeth  mostly  uncinate,  the  alternate  shorter;  calyx  cleft  J  the 
way  down,  slightly  exserted  or  not  at  all;  segments  equal,  oblong, 
apiculate. 

Sandy  soil  at  Alameda  and  near  Santa  Cruz.  Apparently  a  good* 
species  but  not  well  marked  save  by  its  erect  habit  and  regular 
branching. 

4.  C.  Douglasii  Benth.  Erect,  with  slender  diffuse  branches  from 
the  base  or  more  commonly  simple  below  the  first  or  second  nodes,  3 
to  10  in.  high,  pubescent  throughout;  radical  leaves  oblanceolate; 
cauline  similar  but  reduced  above,  3  to  6  lines  long;  involucres 
in  small  loose  clusters,  each  IJ  lines  long,  densely  hairy  in  the 
furrows,  with  pink  scarious  margins  and  straight  or  uncinate  awns; 
calyx  segments  apiculate,  the  alternate  often  emarginate;  hairj*^  on 
the  back. 
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Santa  Cruz  Mountains.  The  var.  diffusa  Parry  (C.  diffusa  Benth. ) 
has  the  cauline  leaves  all  reduced  to  narrow  or  very  sinall  bracts  and 
the  margins  of  the  involucre  usually  white. 

5.  C.  pungens  Benth.  Somewhat  slender,  villous-pubescent,  the 
branches  prostrate  or  at  first  erect,  2  to  12  or  15  m.  long,  sub- 
dichotomous;  leaves  spatulate  or  oblanceolate,  J  to  1^  in.  long,  oppo-  / 
site  petioles  of  the  cauline  leaves  3  lines  long,  those  of  the  radical  9  \/ 
lines  or  less;  bracts  linear  or  subulate  acerose;  involucres  clustered  on 
short  lateral  branchlets  2  to  3  lines  long,  unequally  toothed,  the 
alternate  shorter;  teeth  of  the  involucre  scarious  margined,  strongly 
uncinate;  calyx  narrowed  at  base,  cleft  about  J  the  way  down;  seg- 
ments equal,  oblong,  erose-denticulate  at  summit,  mucronulate; 
stamens  9,  unequal,  filaments  plainly  adnate  to  the  lower  part  of  the 
tube;  styles  slender,  equaling  the  stamens. 

Sand  hills,  San  Francisco  Peninsula  southward  to  Monterey.  O. 
cuspidata  Wats,  is  plainly  a  synonym. 

6.  C.  Cleveland!  Parry.  Plants  prostrate,  branched  from  the 
base,  4  to  16  in.  broad,  hairy  pubescent;  radical  leaves  ovate-spatulate, 
cauline  leaves  narrow  and  pungent;  involucre  with  unequal  divergent 
uncinate  teeth;  outer  calyx  segments  shortly  cleft,  broadly  ovate, 
erose;  inner  narrow  and  laciniate;  stamens  3. 

Coast  Ranges  north  of  San  Francisco  Bay,  toward  the  interior: 
Kapa  and  Lake  Cos. 

7.  C.  uniaristata  T.  &  G.  Stems  prostrate,  2  to  6  in.  long,  with  a 
short  soft  pubescence;  leaves  broadly  spatulate,  the  bracts  oblanceo- 
late, cuspidate;  involucres  numerous  but  rather  loosely  cymose  on 
the  branches  or  sometimes  densely  clustered;  involucral  teeth  not 
margined  but  awned;  one  awn  long  and  straight,  the  others  very 
short  and  hooked;  flowers  cream-colored;  outer  segments  of  the  calyx 
entire,  obovate,  the  inner  J  as  long,  oblong;  stamens  3. 

Base  of  Mt.  Diablo,  June,  1884,  M.  K.  Curran  (the  inner  calyx 
segments  not  entire);  more  common  southward:  Salinas,  Palmer. 

4.  OXYTHECA    Nutt. 

Slender  annuals  with  the  internodes  more  or  less  covered  with 
stipitate  glands  and  a  repeatedly  dichotomous  inflorescence.  Leaves 
in  a  rosette  at  base.  Bracts  foliaceous  and  more  or  less  connate,  often 
in  3's.  Involucres  few-flowered,  more  or  less  distinctly  pedicellate, 
campanulate  or  turbinate,  3  to  5-oleft,  the  teeth  bearing  a  bristle  or 
awn,  or  awnless.  Flowers  mostly  exserted.  Calyx  segments  equal, 
glandular-pubescent  on  the  outside.  Stamens  9.  Achene  commonly 
lenticular.  (Greek  oxus,  shai^p,  and  theke,  case,  in  allusion  to  the 
spiny  involucre.) 

1.  O.  hirtiflora  (Gray)  Greene.  About  6  in.  high,  glandular- 
puberulent;  leaves  oblong-spatulate,  with  scabrous  ciliate  margins 
and  a  broad  red  mid-vein;  bracts  hispid;  involucres  awnless,  turbinate, 
J  line  long,  deeply  and  unequally  4-lobed,  on  erect  or  nodding  pedi- 
cels 1  to  3  lines  long;  flowers  3  to  5,  yellowish,  tinged  with  red,  J  line 
long;   achenes  triangular,  exserted. — (Eriogonum  hirtiflorum  Gray.) 
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Mt.  Diablo  and  Mt.  Hamilton,  ace.  to  Greene;  Sierra  Nevada. 

0.  iNERMis  Wats,  has  been  doubtfully  credited  to  Mt.  Diablo. — 
Bracts  2  or  8  lines  long;  involucres  shortly  pediceled,  4-cleft  nearly 
to  the  base,  awnless;  flowers  rose-color,  }  line  long;  inner  segments 
smaller  and  retuse. 

5.  ERIOGONUM  Michz. 

Annuals  or  perennials  with  radical  or  alternate  or  whorled  leaves 
without  stipules,  the  upper  bract-like.  Flowers  perfect,  involucrate. 
Involucre  4  to  8-toothed  or  -lobed,  several  to  many-flowered;  pedicels 
more  or  less  exserted,  intermixed  with  narrow  scarious  bracts.  Calyx 
6-parted  or  -cleft,  colored,  persistent  about  the  achene.  Stamens  9, 
inserted  on  the  base  of  the  calyx.  Styles  8;  stigmas  capitate. 
Achene  triangular,  except  in  a  few  species.  Embryo  straight,  in  the 
axis  of  scanty  endosperm;  cotyledons  foliaceous.  (Greek  erion,  wool, 
and  gonu,  knee  or  joint,  the  nodes  hairy  in  some  species.) 

Involucres  turbinate,  deeply  lobed,  the  lobes  becoming  reflexed,  disposed  in  a 

simple  or  compound  umbel,  raised  on  a  scape-iike  peduncle  ftora  a  leafy 

perennial  and  more  or  less  woody  base;  calyx  narrowed  to  a  stipe-like  base; 

filaments  hairy  below. 

Woody  base  much  branched;  leaves  obovate  to  oblanceolate;  acute,  ^  to  1 

in.  long 1,  E.  stellahtm. 

Woody  base  very  short  and  simple;  leaves  oblong-ovate,  cordate  at  base,  1}^ 

to  2  in.  long     2.  E.  composUum. 

Involucres  cylindric-turbinate  or  prismatic,  5  to  6-nerved,  with  erect  teeth, 
always  sessile,  either  disposed  in  heads  in  a  cymose  panicle  or  ombel-like 
inflorescence  or  solitary  and  scattered  along  the  virgate  branches;  calyx  not 
attenuate  at  base;  filaments  usually  glabrous. 
Peduncles  scape-like;  involucres  capitate-clustered;  perennials. 
Heads  1  to  3  or  4,  large  and  terminal,  or  the  peduncle  forked  and  umbel' 

like;  bractlets  densely  villous-tomentose S.  E.  latifoiium. 

Heads  scattered  in  an  am  pie  cymose  panicle;  bractlets  glabrous 

4.  E.  nudum. 
Stems  parted  from  the  base  or  above  the  base  into  mostly  elongated  flowering 

branches,  along  which  the  solitary  involucres  are  scattered,  rarely  2  to 
several  in  a  cluster. 
Perennials,  with  short  woody  stems  which  are  densely  leafy. 
Leaves  obovate  or  oblanceolate,  acute;  bracts  all  small  and  triangular^  . 

5.  E.  WrigUii 

var.  trachygonum. 
Leaves  roundish;  lower  bracts  subroliaceous  ....   Q.  E,  saxatUe. 
Annuals;  leaves  mostly  in  a  rosette  at  base. 
Inflorescence  somewhat  umbel-like,  the  2  to  4  rays  once  or  twice  di-  or  tri- 

chotoraous,  or  1  or  2  simple 7.  E.  trunccUum. 

Plants  for  the  most  part  di-  or  tri-chotomously  parted  from  the  base  or 

the  middle,  with  the  flowering  branches  much  elongated  and  the 

involucres  s  attered  along  them. 

Involucres  narrow  or  turbinate,  1  to  1>^  lines  long;  flowert  glabrous; 

often  dlffVisely  branched. 

Stems  and  inflorescence  glabrous;  teeth  of  the  involucre  inconspicuous 

9.  E.  vimineum. 

White-woolly  throughout;  teeth  of  the  involucre  prominent 

8.  E.  graciie. 
Involucres  cylindric,  2  lines  long. 
Flowers  glabrous;  erect  and  strictly  branched  .  10.  E.  virgaium. 
Flowers  villous  on  the  outside;   more  or  less  umbellately  branc^ied, 

sometimes  very  difliise \l.  E.  dasyanthemum. 

Involucres  turbinate,  on  filiform  pedicels;  panicle  repeatedly  dichotomons,  com- 
monly leafy  at  the  nodes 12.  JJ.  anguloaum. 

1.  E.  stellatum  Benth.     Somewhat  loraentose,  the  leaves  densely 
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tomentose  on  both  sides  or  glabrate  above;  peduncles  naked  from  a 
diffusely  branched  woody  base,  the  branches  leafy,  especially  at  the 
ends;  leaves  obovate  to  oblanceolate,  acute,  i  to  1  in.  long;  peduncle 
naked,  6  to  10  in.  high,  bearing  an  umbel  or  2  to  4  usually  elongated 
and  cymosely-dividtiS  rays;  nodes  and  lateral  rays  all  leafy-bracted; 
lobes  of  the  involucre  nearly  as  long  as  the  turbinate  tube;  flowers 
yellow  or  yellowish,  slightly  tinged  with  red  on  the  outside,  2  or  3 
lines  long. 

Sierra  Nevada.  Of  infrequent  occurrence  in  the  Coast  Ranges; 
summits  of  Mt.  Diablo,  Ml.  Hamilton,  and  Mt.  San  Carlos,  south- 
ward to  Southern  California. 

2.  E.  compositum  Dougl.  Peduncles  stout,  6  to  16  in.  high 
from  a  simple  short  caudez;  leaves  oblong-ovate,  cordate  at  base,  1} 
to  2  in.  long,  white-tomentose  on  the  under  side,  the  upper  surface 
green  and  merely  woolly-flocculent;  petioles  long  (IJ  to  4 in.);  umbel 
either  simple  or  compound,  the  rays  6  to  9,  J  to  2  in.  long,  each 
bearing  a  short  several-rayed  umbellet,  subtended  by  whorls  of  linear- 
oblanceolate  leaves;  lobes  of  involucre  short;  flowers  2  to  4  lines 
long,  cream-colored  or  yellow. 

Mountains  of  Napa  and  Sonoma  Cos.  ace.  to  Greene;  volcanic 
rocks  near  Long  Valley,  Mendocino  Co.,  Bolande?'^  and  northward. 
Rays  often  with  a  blackish  band  at  middle. 

3.  E.  latifolium  Smith.  Stout,  tomentose  throughout,  the  indu- 
rated cauJex  with  short  leafy  branches;  leaves  1  to  2  in.  long, 
oblong  to  ovate,  obtuse  or  acute  at  apex,  rounded  or  cordate  at  base, 
rarely  cuneate,  the  margin  often  undulate  and  upper  surface  glabrate 
with  under  surface  very  densely  woolly;  petiole  often  margined; 
peduncles  erect  or  ascending,  5  to  12  in.  high,  very  stout,  not 
fistulous;  bracts  triangular;  involucres  very  many-flowered,  crowded 
into  large  heads  which  are  either  solitary  and  terminal  or  few  in  a 
simple  or  nearly  simple  umbel;  involucres  tomentose,  2  lines  long; 
flowers  glabrous,  lignt  rose-color,  IJ  lines  long;  bractlets  densely 
villous-tomentose. 

Rocky  or  sandy  places  along  the  sea-coast  from  Humboldt  Co.  to 
Southern  California.     June-July. 

4.  E.  nudum  Dougl.  Tall  and  slender,  sparingly  leafy  at  base; 
mostly  glabrous  above;  leaves  broadly  ovate  or  oblong,  obtuse,  J  to  2 
in.  long,  cordate  or  abruptly  cuneate  at  base,  on  slender  petioles, 
undulate,  densely  tomentose  beneath,  becoming  glabrate  above; 
peduncle  (fistulous  and  sometimes  inflated)  and  the  sparingly- 
branched  panicle  a  footer  two  high,  smooth;  involucres  2  or  3  lines 
long,  glabrous  or  nearly  so,  usually  8  to  6  in  each  cluster;  flowers 
glabrous  or  sometimes  more  or  less  villous,  1  to  1 J  lines  long,  white  or 
reddish,  sometimes  sulphur-yellow. 

Common  in  both  the  Coast  Ranges  and  Sierras,  in  the  dry  foothills 
and  at  middle  elevations. 

Var.  oblongifolium  Wats.  Leaves  broadly  oblong,  1  to  2J  in. 
long,  abruptly  contracted  to   slender  petioles   3  in.  long;  perianth 
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usually   somewhat  pubesc&nt  on   the  inner  lobes. — Napa  Co.,  and 
northward. 

5.  E.  Wrightii  Ton*,  var.  trachygonum.  Woody  base  much 
branched,  the  branches  erect,  very  leafy  and  6  to  11  in.  high;  leaves 
obovate  or  oblanceolate,  acute,  white-tomentose  on  both  faces,  short- 
petioled,  3  to  6  lines  long,  often  with  smaller  ones  fascicled  in  the 
axils,  or  the  lowermost  twice  as  long  with  longer  petioles;  inflores- 
cence short-peduncled,  once  or  twice  dichotomous,  the  branches  erect; 
lower  involucres  scattered,  the  upper  approximate,  campanulate- 
tubular,  prominently  but  obtusely  angled  and  woolly  between  the 
angles;  flowers  2J  lines  broad;  sepals  white  with  a  green  midrib,  the 
inner  longer  than  the  outer. — (E.  trachygonum  Torr.) 

Dry  gravel  beds  of  interior  streams  from  Putah  Creek,  Jepson^ 
southward  to  the  Mt.  Diablo  range.  Brewer^  and  about  Mt.  Hamilton, 
Qreene.     Sept.-Oct. 

6.  E.  saxatile  Wats.  Tomentose  throughout,  becoming  floccu- 
lent,  8  to  16  in.  high,  the  base  of  the  peduncles  or  caudex  densely 
leafy;  leaves  roundish,  both  sides  with  a  dense,  often  felt-like 
tomentum,  3  to  8  lines  broad,  short-petioled;  peduncle  3  to  5  in.  high, 
the  branches  of  the  inflorescence  short  and  spreading;  bracts  (espe- 
cially the  lower)  subfoliaceous,  triangular  or  oblong,  acute;  involucre 
1\  to  2  lines  long,  its  teeth  acute;  flowers  yellowish  or  rose-tinted,  2 
lines  long;  sepals  all  spatulate-oblong  and  carinate,  about  equal. 

Southern  California  northward  to  Mt.  Hamilton,  ace.  to  Greene. 
July. 

7.  E.  truncatum  T.  &  G.  Slender  thinly  tomentose  annual  1  ft. 
high,  with  many  stems  from  the  base;  leaves  obovate  or  oblong- 
oblanceolate,  with  undulate  margin,  1  in.  long,  attenuate  to  a 
slender  petiole  usually  quite  as  long;  peduncle  short,  bearing  a  leafy- 
bracted  umbel-like  inflorescence  of  4  to  6  elongated  rays,  which  are 
loosely  once  or  twice  di- or  tri-chotomous;  bracts  nearly  minute;  in- 
volucres solitary  or  2  to  4  in  a  cluster,  tomentose,  oblong-turbinate, 
2  lines  long;  flowers  light  rose-color,  1  line  long. 

Dry  foothills  eaJst  of  Mt.  Diablo,  where  flrst  collected  by  Brewer, 
May  29,  1862. 

8.  E.  gracile  Benth.  Floccose-tomentose  throughout,  somewhat 
strict  and  narrowly  panicled,  or  more  difl'use,  5  to  11  in.  high;  leaves 
oblanceolate  or  broadly  oblong,  attenuate  to  a  slender  petiole,  1  to  1 J 
in.  long  or  less,  tomentose  on  both  sides  or  less  so  above;  bracts  ftiore 
or  less  elongated  or  somewhat  foliaceous;  involucres  1  line  long  or 
less,  broader  above,  with  rigid  acute,  and  rather  prominent  teeth, 
often  dark  brown;  flowers  white,  rose-color  or  yellowish,  f  line 
long. 

Dry  plains  or  valleys;  Solano  Co.,  and  southward. 

9.  E.  vinnineum  Dougl.  Glabrous  or  at  least  not  tomentose, 
unless  at  the  very  base,  erect,  9  to  18  in.  high,  much  branched  from 
near  the  base,  the  branches  elongated  and  virgate,  with  the  lower 
commonly  in  whorls  of  4  or  6;  lower  forks  often  leafy;  leaves  orbic- 
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ular  to  broadly  ovate,  3  to  10  lines  broad,  grcenisb,  reddisb,  or 
yellowish,  white  tomentose  below;  margin  undulate,  ai-4east  in  age; 
the  petioles  as  long  or  longer;  involucres  very  narrow,  1  line  long; 
flowers  rather  few,  rose-color,  or  yellowish,  1  line  long;  outer  sepals 
obovate,  inner  oblong. 

Common  in  the  Coast  Banges,  especially  towards  the  interior. 
Sept. 

Var.  caninum  Greene  (E.  Nortoni  Greene  as  to  plant  of  Bay 
Region).  Stems  numerous  from  the  base,  repeatedly  di-  or  at  first 
tri-chotomous,  procumbent  or  very  diffuse,  sometimes  erect  and 
branching  only  above  the  base;  inflorescence  and  stems  reddish; 
involucres  mostly  at  the  ends  of  the  short  branches  or  sessile  in  the 
forks. — Oakland  Hills;  Tiburon.     July-Oct. 

10.  E.  virgatum  Benth.  Tomentose  throughout,  stem  slender, 
erect,  simple,  or  the  few  branches  strict,  1  to  2  ft.  high;  leaves 
rosulate  at  the  base,  oblanceolate,  an  inch  or  two  long,  on  slender 
petioles,  the  margin  usually  undulate;  involucres  rather  remote, 
tomentose,  cylindric,  2  lines  long;  bracts  lanceolate,  shorter  than  the 
involucres;  flowers  1  line  long,  buff  or  sulphur-yellow. 

Stream  beds  of  Coast  Range  rivers  and  creeks:  Putah  Creek; 
Kelseyville,  Lake  Co.;  Russian  River  near  Cloverdale;  Walnut 
Creek;  also  in  the  Sierras.     Aug. -Sept. 

11.  E.  dasyanthennunn  T.  &  G.  Plants  clothed  with  a  thin  coat 
of  tomentum  which  is  soon  deciduous,  1  to  2  ft.  high,  more  or  less 
umbellately  branching  from  or  near  the  base,  and  often  very  bushy  in 
habit;  leaves  roundish,  plane,  tomentose  below,  less  so  above,  J  to  IJ 
in.  long,  abruptly  contracted  to  a  slender  petiole  as  long  or  half  as 
long;  involucres  rather  remote,  cylindric,  2  lines  long,  tomentose 
between  the  callous  ribs;  flowers  few,  scarcely  exserted,  white  or 
rose-color,  densely  villous  on  the  outside. 

North  Coast  Range  country  towards  the  interior;  Vaca  Mountains 
to  Clear  Lake,  where  first  collected  by  Bolander  and  later  by  Torrey. 
Sept. 

Var.  Jepsonii  Greene.  Lower  branches  in  whorls  of  3  to  5;  lower 
leaves  2  in.  long;  panicle  ample;  flowers  deep  red. — Gates'  Canon, 
Vaca  Mountains. 

12.  E.angulosunn  Benth.  Gray  tomentose  or  nearly  green,  3  to 
14  in.  high,  diffusely  branching:  from  near  the  base,  and  repeatedly 
dichotomous,  the  plants  frequently  broader  than  high;  branches  4  to 
6-angled;  radical  leaves  roundish  to  broadly  oblong  or  lanceolate, 
commonly  undulate,  J  to  1  in.  Ions:,  on  rather  short  petioles;  upper 
leaves  oblonscto  lanceolate  or  oblanceolate,  sessile  or  nearly  so;  invo- 
lucres on  filiform  pedicels  3  to  8  lines  long,  mostly  in  the  forks  or 
terminal,  hemispherical,  1  to  2  lines  broad,  many-flowered,  trlabrous 
or  minutely  glandular,  bractlets  mostly  firm  and  dilated;  calyx  seg- 
ments pink  with  a  red-purple  midvein  running  nearly  to  the  apex, 
i  line  long,  nearly  glabrous;  outer  segments  ovate,  concave,  the 
inner  oblong-lanceolate. 

Common  in   Southern  California  and  in  the  Upper  San  Joaquin 
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Valley  northwestward  to  Monterey;   Corral  Hollow,  Brewer;  Tracy, 
Benj.  Cobb;  Stockton,  Parry.     Apr. 

6.   RUMEX   L. 

Weed-like  perennial  herbs.  Leaves  alternate,  the  petioles  with 
entire  somewhat  sheathing  stipules.  Flowers  greenisn,  reddish  or 
yellowish,  crowded  and  commonly  whorled  in  panicled  racemes. 
Calyx  of  6  sepals,  nearly  distinct,  the  3  inner  larger,  petal-like, 
accrescent  in  fruit  and  connivent  over  the  achene,  1  or  more  of  them 
usually  bearing  a  callous  grain  or  tubercle  on  the  back;  the  3  outer 
spreading  or  reflexed.  Stamens  6.  Styles  8,  short;  stigmas  tufted. 
Achene  triangular.  Embryo  lateral.  (Old  Latin  name  used  by 
Pxiny.) 

Emex  AUSTRALI8  Stcinh.,  native  of  South  Africa  and  Australia,  is 
adventive  on  our  sea-beaches,  ace.  to  Greene;  flowers  unisexual; 
pistillate  calyx  in  fruit  thick  and  almost  woody  and  the  outer  lobes 
thorn-like. 

Flowers  dicecious;  inner  sepals  without  callous  grains,  not  reticnlated  and  not 

longer  tlian  the  achene;  leaves  hastate.— Sorrels.  .  .  ),  B.  AcetoseUa. 
Flowers  perfect  or  andro-monoecious;  inner  sepals  commonly  reticulated;  in 
fruit  becoming  much  longer  than  the  achene;  leaves  never  hastate.— Docks. 
Inner  fruiting  sepals  entire  (or  only  low-denticulate)  and 

Not  grain-bearing,  8  to  6  line»  long 2.  JR.  oecidentalia. 

All  grain-bearing,  or  1  or  2  nalc«  d,  1  to  2^  lines  long;  pedicels  Jointed  near 
the  base,  recurved  or  geniculate. 

Leaves  strongly  nndulate,  elliptical  to  oblong-lanceolate 

3.  R.  crUpus. 
Leaves  slightly  undulHte,  mostly  oblong  or  ovate  .  .  .4.R.  coi^omeratus. 

Leaves  plane,  lanceolate 5.  JR.  scUidfolius. 

Inner  fruiting  sepals  with  very  prominent  slender  teeth  or  bristles,  grain- 
bearing. 
Perennial;  flowers  in  dense  whorls,  the  whorls  remote. 
Flowering  branches  divaricate;  pedicels  jointed  in  the  middle 

6.  E.pulcher, 
Flowering  branches  sub-erect;  pedicels  jointed  near  the  base 

7.  E.  obtusifolius. 
Annual;  whorls  mostly  spicate-crowded;  pedicels  jointed  near  the  base. 

8.  R.  persicarioides, 

1.  R.  Acetosella  L.  Sorrel.  Stems  tufted,  commonly  9  in.  high; 
radical  and  lower  leaves  hastate,  the  upper  reduced  or  the  branches 
leafless  and  ending  in  the  reddish  (pistillate)  or  yellowish  (staminate) 
panicle;  pedicels  capillary,  as  long  or  twice  as  long  as  tne  flowers; 
staminate  flowers  1  line  long  or  less,  the  pistillate  J  as  long. 

Introduced.  Very  common  in  the  seaward  Coast  Range  region, 
propagating  freely  by  creeping  roots  and  often  hard  to  exterminate. 
May. 

2.  R.  occidentalis  Wats.  Western  Dock.  Erect,  glabrous, 
stout,  and  nearly  simple,  commonly  3  or  4  ft.  hiijh;  leaves  somewhat 
fleshy,  oblong-ovate  or  ovate,  truncate  or  subcordate  at  base,  mostly 
narrowed  toward  the  apex,  the  blade  16  in.  long  or  less,  the  petioles 
of  the  radical  leaves  longer  than  the  blade;  panicle  strict,  mostly  very 
dense,  1  ft.  long  or  more,  leafless  or  with  a  few  small  leaves  below, 
rosy  in  fruit;  pedicels  3  to  6  lines  long,  obscurely  jointed  below  the 
middle;  inner  fruiting  sepals  broadly  ovate,  subcordate. 

Marshes  bordering  the  bays. 
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3.  R.  crispus  L.  Curly  Dock.  Stoutish,  commonly  2  ft.  high; 
leaves  bluisn-green,  very  wavy-margined  or  crisped,  elliptical  to 
oblong-lanceolate,  the  base  often  somewhat  decurrent  upon  the  petiole, 
10  m.  long  or  less;,^  flowering  branches  strict,  with  few  leaves,  the 
whorls  d^se'and  mostly  crowded;  pedicels  twice  as  long  as  the  fruit, 
tumidly  jointed  near  the  base;  inner  fruiting  sepals  broadly  ovate, 
scarcely  cordate)  2  to^^lines  Ion?,  all  with  smootn  callous  grains. 

Very  common  naturalized  weed  in  neglected  lands.     May-June. 

4.  R.  conglomeratus  Murr.  Greek  Dock.  Stems  slender, 
mostly  clustered,  3  to  4  ft.  high;  leaves  ovate  or  mostly  oblong, 
slighdy  undulate,  4  in.  lon^,  reduced  above;  flowering  branches 
slender,  the  whorls  remote,  with  a  lanceolate  or  ovate  leaf  subtending 
every  whQrl  or  almost  naked;  pedicels  slender  about  as  long  as  the 
fruit,  tumidly  jointed  near' the  base  and  geniculate;  inner  fruiting 
sepals  oblong,  f  to  Ij^  lines  long,  callous  grains  mostly  3  and  smooth. 

Naturalized.  Very  abundant  in  low  lands  about  San  Francisco 
Bay,  sometimes  exclusively  occupying  several  acres.  June-Aug. 
The  grain  is  very  large,  nearly  covering  the  fruiting  sepal,  leaving 
only  a  narrow  wing;  m  R.  crispus  the  grain  is  relatively  small  and 
the  fruiting  sepal  large.  In  both  of  these  species  the  blade  is  more  or 
less  decurrent  upon  the  petiole;  in  K,  occidental  is  not  decurrent. 
R.  conglomeratus  is  a  much  more  slender  and  a  taller  plant  than 
R.  crispus. 

6.  R.  salicifolius  Weinm.  Willow-leaved  Dock.  Com- 
monly tufted,  2  ft.  high;  leaves  plane,  glaucous,  lanceolate,  acute  at 
both  ends,  petiolate,  1^  to  4  in.  long,  including  the  dhort  petiole; 
flowering  branchlets  short,  about  2  in.  long  and  the  lateral  mostly 
divaricate;  whorls  dense,  crowded,  leafless,  or  1  or  2  lower  whorls 
remote  and  leafy;  pedicels  rather  shorter  than  the  fruit,  jointed  near 
the  base  and  recurved  but  not  geniculate;  inner  fruiting  sepals 
triangular-ovate,  1  to  2  lines  long,  the  callous  grains  variable  in 
number,  smooth  or  pitted. 

Not  so  common  as  R.  crispus  but  found  throughout  California  in 
valley  lands.  May  easily  be  recognized  by  its  glaucous  willow-like 
foliage. 

6.  R.  pule  her  L.  Fiddle  Dock.  Stem  slender  but  rigid, 
widely  branched  above,  the  branches  zigzag;  leaves  oblong  or  fiddle- 
shaped,  8  to  5}  in.  long,  petiolate;  flowering  branches'  simple,  divari- 
cate, sparsely  leafy,  the  dense  whorls  remote;  pedicels  stout,  about 
equaling  the  fruit,  tumidly  jointed  in  the  middle;  inner  fruiting  sepals 
with  5  to.  10  awn-like  teeth  on  each  side,  one  sepal  often  larger  than 
others;  callous  grain  often  solitary. 

Common  naturalized  wayside  weed,  readily  recognized  by  its  zig- 
zag branches.     June. 

7.  R.  obtusifolius  L.  Bitter  Dock.  Tall,  slender,  3  ft.  high 
or  more;  leaves  ovate-oblong  to  oblong-lanceolate,  somewhat  undulate, 
acute  or  obtuse,  truncate  or  cordate  at  base,  6  in.  long  or  less,  long- 
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petioled;  flowering  branches  in  a  rather  strict  panicle,  leafless  or  with 
a  few  little-reduced  leaves  at  the  base;  whorls  loose,  not  crowded,  the 
lower  remote,  pedicels  slender,  1  to  2  times  as  long  as  the  fruit, 
tumidly  jointed  toward  the  base;  inner  fruiting  sepals  ovate-deltoid, 
IJ  to  3  lines  long,  with  3  to  6  thin  triangular  or  subulate  teeth  on 
each  side;  grain  1  only  or  with  2  other  small  ones. 

Introduced  species  in  low  lands,  rarely  collected,  perhaps  mistaken 
for  R.  conglomeratus.  Lagunitas,  Marin  Co.;  Presidio,  San  Fran- 
cisco; and  Alameda  Co.  July. -Sept.  Inflorescence  sometimes  deep- 
red. 

8.  R.  persicarioides  L.  Golden  Dock.  Stems  prostrate  or 
erect,  seldom  more  than  1  ft.  high,  soft,  mostly  fistulous;  herbage 
yellowish-green,  minutely  pubescent;  leaves  oblong  or  lanceolate, 
truncate  or  subcordate  at  base,  acute  at  apex,  a  little  undulate,  the 
blade  2  to  4  in.  long,  rather  short-petioled;  inflorescence  spicate- 
compacted  with  scattered  sub-equal  leaves,  or  the  lower  whorls  remote; 
pedicels  capillary,  very  unequal,  tumidly  jointed  at  base;  inner  fruit- 
ing sepals  J  to  IJ  lines  long,  acutely*  produced  at  apex,  with  2  or  3 
awn-like  teeth  on  each  side;  callous  grains  3. 

Shores  of  lakes  or  in  marshy  lands.  Mountain  Lake,  San  J^rancisco; 
Alvarado;     J  uly-Aug. 

7.  POLYGONUM  L. 

Herbaceous  or  suff*rutescent  plants.  Leaves  entire,  alternate,  with 
scarious  sheathing  stipules  ( ' '  sheaths '  M,  these  entire,  ciliate  or  lacerate. 
Flowers  white,  red,  6t  greenish,  on  jointed  pedicels.  Calyx  red, 
white,  or  sometimes  greenish,  in  all  ours  5-cleft  or  -parted,  the  divi- 
sions erect  in  fruit.  Stamens  4  to  9.  Styles  2  or  3.  Achene  lentic- 
ular or  triangular,  enclosed  in  the  fruiting  calyx.  Embryo  curved, 
lying  in  a  groove  at  an  angle  of  the  endosperm.  (Greek  polus,  many, 
and  gonu,  knee,  on  account  of  the  nodose  zigzag  stem  of  many 
species. ) 

Flowers  in  axillarv  clusters,  either  widely  separated  or  crowderl  into  a  terminal 
raceme,  with  loliaceous  bracts;  stamejis  mostly  8,  the  tilaments  or  some  of 
them  often  dilated  at  base;  achene  triangular:  leaves  mostly  nnrrow  and 
lanceolate  or  linear,  jointed  upon  a  very  short  petiole  adnate  to  tlie  short 
sheath  of  the  scarious  si ipules.— Subgenus  Avicularia. 
Perennial  and  more  or  le>s  suflfriitescent. 
Flowers  several  in  a  cluster,  crowded  at  the  ends  of  the  branclips;  stipules 
conspicuously  lacerate:  leives  revolute;  stems  ascending  or  prostrate, 

from  large  woody  rootstocks 1 .  P.  Paronuchia. 

Flo'.vers  1  or  2  In  each  axil,  less  crowded:  stipules  2-lobed,  the  lower  lobe 
lacerate:  leaves  pane;  flowering  stems  strictly  erect  Irom  horizon  al  or 
prostrate  woody  branches  or  ftom  the  woody  crown  of  a  very  strong 

taproot 2.  P.  Bolanderi. 

Annuals. 

Prostrate;  branches  leafy  to  the  ends 8.  P.  aviculare. 

Erect;  leaves  diminishing  upwards  and  becoming  brae -like,  the  branches 

terminatim*  in  more  or  less  loose  spikes 4.  P.  spergiUariseforme, 

Flowers  spicnte,  solitary  in  the  axils,  the  internodea  very  short;  stamens  8; 
achene  triangular;  leaves  very  narrow,  not  jointed  to  the  lacerate  stipule; 
ours  slender  wiry  brittle  annuals.— RubgenMs  DuaAViA. 

Plants  3  to  7  in.  high;  flowers  in  terminal  or  axillary  spikes 

5.  P.  OcUifomicum. 
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Plants  1  to  2  in.  high,  flowering  even  ^om  the  base;  leaves  1  to  2  lines  long 

6.  P.  Purryi. 
Flowers  in  dense  spicate  racemes  (usually  geminute  or  paniculate),  with  sninll 

scarious  bracts;  calyx  departed,  appressed  to  the  triangular  or  lenticular 
achene;  stamens  4  to  8,  filaments  fllil'orm;  leaves  ample,  not  jointed  to  the 
petiole,— Subgenus  Psrsicaria. 
Racemes  solitary  or  sometimes  2;  flowers  red;  stamens  5,  exserted;  nchene 

lenticular;  mostly  aquatic  perennials. 
Sheathing  stipules  neither 'Aringed  at  summit  nor  with  a  spreading  margin. 

Leaves  mostly  elliptical  or  oblung;  spikes  oblong  or  ovate.  %  to  1  in.  long 

7.  P.  amphibiupi. 
Leaves  ovate-lanceolate;  spikes  more  elongated,  1  to  3  in.  long 

8.  P.  MuhJenJbergii. 
Sheathing  stipules  ciliate-fVinged  at  summit  and  with  a  spreading  foliaceous 

border 9.  P.  Hartvorightii, 

Bacemes  several  to  many,  geminate  or  more  or  less  paniculate;  stamens  6  to 
8,  included;  achene  either  lenticular  or  triangular. 
Sheathing  stipules  naked  in  age;  racemes  ofieu  drooping;  sepals  white  or 

flesh*ci>lor;  stamens  6;  annual 10.  P.  Uipathijolium. 

Sheathing  stipules  fringed  with  bristles;  racemes  erect. 
Sepals  pink,  red  orgieeniAh;  racemes  not  interrupted;  stamens  generally 

6;  annnal. .  ■ 11.  P.  Persicana. 

Sepals  greenish  and  glandular-dotted;  racemes  interru  ted;  stamens  8; 

perennial  of  marshy  places 12.  P.  punctaiuvi. 

Flowers  in    loose  panicled '  racemes;   stamens  8;   achene  triangular;   leaves 
cordate;  twining  plants.— Subgenus  Tiniaria. 
Annual 13.  P.  Convolvulus. 

1.  P.  Paronychia  C.  &  S.  Stems  suffrutoscent,  prostrate  or 
ascending,  1  to  3  ft.  long;  branches  leafy  above,  below  clothed  with 
old  sheaths;  sheaths  large,  4  to  6  lines  long,  brown  and  5-nerved,  the 
margin  freely  lacerate  above,  persistent,  the  segments  becoming  hair- 
like in  age;  leaves  linear-lanceolate,  5  to  8  or  11  linos  long,  acute,  the 
margin  revolute;  flowers  about  3  in  an  axij,  on  short  pedicels,  densely 
crowded  at  the  ends  of  the  branches  in  short  more  or  less  leafy  spikes; 
sepals  rose-color,  veined  with  green  or  brown,  3  lines  long,  oblong- 
obovate;  stamens  8;  styles  as  long  as  the  ovary;  achene  smooth  and 
shining,  2  lines  long  or  more. 

Sandy  hills  near  the  coast:  San  Francisco  and  northward. 

2.  P.  Bolanderi  Brewer.  Taproot  woody  and  strong,  either  with 
a  conspicuous  crown  or  with  horizontally  spreading  or  prostrate 
suffrutescent  branches  4  or  5  in.  long;  stems  of  the  season  numerous 
and  erect,  either  arising  from  the  woody  crown  or  from  the  suffrutes- 
cent branche,8,  6  to  10  in.  high,  slender,  simple,  with  short  strict 
leafy  branchlets  towards  the  top;  sheathing  stipules  scarious",  2-lobed; 
the  lower  lobe  finely  lacerate,  persistent;  leaves  narrowly  linear  to 
subulate,  acute  or  cuspidate,  2  or  3  lines  long,  not  revolute;  flowers  1 
or  2  in  the  axils  on  the  branchlets,  involucrate  with  a  sheaf-like 
scarious  bract  on  the  joint  of  the  very  short  pedicel,  IJ  lines  long; 
calyx  6-parted;  sepals  white  or  rose-color,  with  a  green  midrib,  oblong- 
ovate,  slightly,  spreading;  stamens  8  or  9,  included;  styles  8-parted; 
achene  triangular. 

On  rocky  outcroppings,  mostly  in  the  lowest  foothills;  known  only 
from  the  Mayacamas  Range  and  parallel  chains:  Suscol  Hills;  Hood's 
Peak;  east  of  Napa  City,  and  northward  to  the  La  Jota  Plateau  on 
Howell  Mountain.     July-Sept.  , 
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3.  P.  aviculare  L.  Wire  Grass.  Yard  Grass.  Glabrous 
and  green;  stems  wiry,  minutely  striate,  prostrate,  often  several  ft. 
long,  flowering  from  the  base;  leaves  oblong,  acute,  8  to  6  lines  long; 
flowers  on  very  short  pedicels,  2  lines  broad  when  expanded;  calyx 
cleft  into  oblong  lobes  which  are  white  with  a  green  center;  stamens 
8,  the  3  inner  with  dilated  bases;  styles  3,  very  short;  achene  ovoid, 
dark  brown,  minutely  granular. 

Naturalized:  common  in  hard,  especially  beaten  soils,  and  some- 
times in  cultivated  lands;  flowering  through  the  summer  into  early 
winter. 

4.  P.  spergulariaeforme  Meisn.  Annual,  much  branched  and 
somewhat  diffuse,  or  sparingly  branched  and  more  strictly  erect,  4  to 
18  in.  high;  sheaths  with  a  short  mostly  scarious  base  and  lacerate 
summit;  leaves  linear  or  oblanceolate,  at  least  narrow,  l^nerved, 
acute,  6  to  18  lines  long;  spikes  4  in.  long  or  less,  very  slender,  the 
flowers  much  scattered  below,  crowded  above;  calyx  rose-color  or 
white;  stamens  8,  included,  the  filaments  hardly  dilated  at  base; 
style  as  long  as  the  ovary,  3-parted. — (P.     coarctatum  Dougl.) 

Dry  hills.  Petrified  Forest,  Sonoma  Co.,  ace.  to  Greene;  lower 
slopes  of  Mt.  St.  Helena  on  the  Middleton  grade,  Davy;  and  nprth- 
ward  to  the  Mt.  Shasta  Region.     Oct. 

5.  P.  Californicum  Meisn.  Annual,  3  to  7  in.  high;  difl^usely 
branched  just  above  the  base,  the  stems  slender  and  wiry,  the  ulti- 
mate branches  elongated  and  floriferous;  herbage  glabrous,  but  the 
brownish  stems  striate  and  minutely  scabrous;  leaves  linear  to  filiform, 
cuspidate,  8  to  6  lines  lon^,  not  jointed  to  the  sheathing  stipules  which 
a-re  deeply  lacerate-fringed  and  imbricated  on  the  upper  portion  of  the 
very  slender  and  elongated  spikes;  bracts  subulate,  1  or  2  lines  long; 
flowers  solitary  and  sessile  in  each  axil;  sepals  white  with  rose-colored 
midvein;  achene  narrowly  lanceolate,  slightly  exserted;  styles  slightly 
divergent. 

Dry  hills  from  Napa  Valley  and  Lake  Co.  to  northern  California. 

6.  P.  Parryi  Greene.  Dwarf  compact  annual,  commonly  blanch- 
ing from  base,  1  to  2  in.  high;  stems  rigid  and  brittle,  bearing  flowers 
even  to  the  base;  leaves  narrowly  linear,  acute,  cuspidate,  1  to  2  lines 
long;  stipules  so  extremely  lacerate  as  to  appear  cottony,  and  often 
hiding  the  flowers;  flowers  solitary  and  sessile  in  the  axils,  the  bract 
broad,  laciniate  to  the  middle;  stamens  included;  style  3-parted; 
achene  triangular. 

Sierra  Nevada;  Coast  Eanges,  Howell  Mountain,  ace.  to  Brandegee, 
and(?)  headwaters  of  the  Eel  in  Lake  Co.,  Jepson. 

7.  P.  amphiblum  L.  Water  Persic  aria.  Aquatic  glabrous 
perennial  with  stout  stems  not  branching  above  the  rooting  base; 
leaves  floating,  elliptical  to  oblong  or  oblong-lanceolate,  truncate  or 
rounded  at  base,  2  to  6  in.  long  on  petioles  nearly  1  to  2J  in.  long; 
sheaths  leaf-bearing  at  about  the  midale;  spike  terminal,  dense,  ovate 
or  oblong,  J  to  1  in.  long,  on  a  commonly  short  peduncle;  calyx 
bright  rose-color,  IJ  to  3  lines  long,  the  6  stamens  and  2-cleft  style 
exserted;  achene  lenticular,  smooth. 


BUCKWHEAT   FAMILY.  161 

Ponds  and  lakes,  in  the  mountains  of  the  Coast  Ranges  and  Sierra 
Nevada  and  also  in  sloughs  of  the  interior  valleys.  ^ 

^  8.  P.  Muhlenbergii  Wats.  Perennial,  aquatic  or  in  halfdnr 
places;  leaves  and  upper  portion  of  the  simple  stem  appressed- 
hirsutulose  or  scabrous,  the  peduncle  glandular  with  short  hairs; 
leaves  thin,  ovate-lanceolate  to  lanceolate,  acuminate  or  even  atten- 
uate, usually  rounded  at  base,  8  to  8  in.  long,  the  petioles  1  to  3J  in. 
long;  spikes  1  to  3  in.  long,  often  in  pairs;  calyx  rose-color  or  pink, 
5-parted  to  the  middle;  stamens  5,  exserted;  style  2-cleft;  achene 
lenticular.  *  "^ 

Mountain  Lake,  San  Francisco;  Healdsburg,  Alice  King;  ranging 
to  the  interior  (sloughs  of  the  Lower  Sacramento,  Jepson).  June- 
Oct. 

9.  P.^  Hartwri^htii  Gray.  Perennial;  closely  allied  to  P. 
amphibium  but  differing  in  its  rough  hairy  sheaths,  which  are 
ciliate  and  usually  with  an  abruptly  spreading  herbaceous  margin; 
leaves  mostly  narrow,  either  lanceolate  or  oblong,  2  to  7  in.  long,  on 
very  short  petioles,  arising  from  the  middle  of  the  sheath. 

Sierras;  in  the  Bay  Region,  ace.  to  Greene. 

10.  P.  lapathifolium  L.  Common  KnoTweed.  Annual,  com- 
monly stout,  1  to  4  ft.  high,  branching,  glabrous  except  a  very  scanty 
glanaular  pubescence  on  the  peduncles  and  a  scabrous  pubescence  on 
the  leaf-margins;  leaves  broadly  lanceolate,  attenuate  upward  from 
near  the  base  and  mostly  long-acuminate,  cuneate  at  base  and  short- 
petioled,  4  to  5  in.  lone;  spikes  axillary  and  terminal,  oblong  and 
erect  or  linear  and  nodding,  1  in.  long  or  more;  calyx  white  or  flesh- 
color,  1  line  long;  stamens  6,  included;  styles  2  or  3-parted;  achene 
lenticular  or  rarely  triangular. — (P.  nodosum  Pers.) 

Common  along  streams  or  in  low  or  marsh  land,  often  whitening 
great  areas.     Aug.-Sept. 

11.  P.  Persicaria  L.  Lady's  Thumb.  Resembling  P.  lapathi- 
folium but  the  sheaths  and  bracts  conspicuously  ciliate;  leaves  sub- 
sessile;  spikes  shorter  and  erect;  stamens  generally  6,  included;  style 
2  or  8-parted. 

Rarely  seen. 

12.  P.  punctatum  Ell.  Dotted  Smart-weed.  Perennial,  root- 
ing and  decumbent  at  base,  erect  and  branching  above,  2  to  5  ft.  high, 
glabrous  or  the  margin  of  the  leaves  scabrous;  leaves  lanceolate  to 
linear-lanceolate,  acuminate,  attenuate  to  a  very  short  petiole,  about 
8  in.  long;  sheaths  and  the  short  bracts  bristly-ciliate;  inflorescence  a 
panicle  of  spike-like  racemes,  these  loose  and  filiform,  1  to  3  in.  long, 
erect  on  long  peduncles;  calyx  greenish,  conspicuously  glandular, 
5-part^,  1  line  long;  stamens  8^  included;  styles  2  or  8-parted  to 
the  base;  achene  lenticular  or  triangular. — (P.  acre  HBK.) 

Common  in  low  and  especially  marshy  ground  or  in  moist  mountain 
meadows;  Howell  Mountaii'i.     Sept. 

13.  P.  Convolvulus  L.  Black  Bindweed.  Twining  or  trail- 
ing, the  stems  1  to  several  ft.  long;  herbage  glabrous,  pale  green; 
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leaves  1  to  2  in.  long,  ovate,  sagittate  at  base,  acuminate  at  apex; 
flowers  either  in  axillary  clusters  or  disposed   in   a  raceme;   calyx 
6-cleft,  in   fruit  minutely  scurfy  and   closely   investing  the  black 
achene  which  is  2  lines  long. 
Introduced:  region  of  Mt.  Shasta;  about  Berkeley  ace.  to  Greene. 

22.  SAURURACE>E.     Lizard-tail  Family. 

Ours  perennial  astringent  herbs,  with  nodose  scape-like  stems  and 
alternate  entire  petioled  leaves.  Flowers  perfect,  bracteate,  in  a  dense 
terminal  spike.  Perianth  none.  Stamens  generally  3  to  6.  Ovary 
1-celled,  with  1  to  6  stigmas.     Fruit  a  capsule  or  berry. 

1.  ANEMOPSIS  Hook. 

Stoloniferous  herb  with  aromatic  rootstock  and  astringent  somewhat 
spicy  herbage.  Leaves  mostly  radical.  Spike  conical,  surrounded  at 
base  by  a  persistent  showy  involucre  of  6  to  8  bracts;  each  flower 
(except  the  lowest)  also  subtended  by  a  small  white  bract.  Stamens 
6  to  8.  Ovary  sunk  in  the  rachis  of  the  spike,  1-celled,  with  3  to  4 
stigmas.  Capsule  dehiscent  at  the  apex.  (Greek  anemone,  and  opsis, 
appearance,  since  the  flowers  resemble  those  of  Anemone.) 

1.  A.  Californica  Hook.  Yerba  Mansa.  Stems  hollow,  J  to 
2  ft.  high,  with  a  broadly-ovate  or  elliptic  clasping  leaf  above  the 
middle  and  a  fascicle  of  1  to  3  small  petioled  leaves  in  the  axil; 
radical  leaves  elliptic-oblong,  rounded  above,  often  somewhat  nar- 
rowed toward  the  cordate  base,  2  to  8  in.  long,  on  petioles  6  to  8  in. 
long  or  less;  spikes  J  to  IJ  in.  long;  involucral  oracts  white  (or 
reddish  beneath),  oblong,  J  to  IJ  in.  long;  floral  bracts  obovate, 
Un^uiculate,  2J  to  3  lines  long;  ovules  6  to  10  on  each  placenta. 

Saline  and  rather  wet  places:  Collins vi lie  (Sacramento  Valley)  and 
southward;  Walnut  Creek;  Alameda  Marshes;  San  Jose.  May- 
July.     Flowers  protandrous. 

23.  FRANKENIACE>E.     Frankenia  Family. 

Ours  low  perennial  herbs  or  somewhat  suffrutescent  plants,  with 
opposite  entire  leaves  and  no  stipules,  perfect  flowers,  a  1-celled 
superior  ovary  with  2  to  4  parietal  placentae,  and  seeds  with  a  straight 
embryo. 

1.  FRANKENIA   L. 

Leaves  small,  crowded  and  fascicled  in  the  axils.  Flowers  sessile, 
solitary,  or  by  the  reduction  of  the  upper  leaves  to  bracts  becoming 
somewhat  cymose.  Calyx  tubular,  furrowed  or  almost  prispatic, 
4  or  5-toothed.  Petals  4  or  5,  appendas^ed  at  the  very  base  of  the 
blade,  the  appendage  decurrent  on  the  claw.  Stamens  in  ours  about 
6  (4  to  7),  hypogynous,  exserted  from  the  tube.  Style  in  ours  3-cleft, 
included.  Capule  included  in  the  persistent  calyx,  2  to  4-valved, 
the  seeds  attacned  by  filiform  funiculi  to  the  margins  of  the  valves. 
(Named  for  I.  Frankenius,  Swedish  Professor  of  Medicine.) 
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1.  F.  grandifolia  C.  &  S.  Yerba  Keuma.  Erect  or  diffuse, 
iilightly  woody  at  base,  8  to  13  in.  high,  smooth  or  somewhat  pubes- 
cent or  short-hirsute,  particularly  at  the  nodes;  leaves  obovate  to 
linear-oblanceolate,  3  to  6  lines  long,  with  revolute  mailing,  sessile  or 
short-petiolate,  the  opposite  pair  mostly  united  by  a  somewhat  mem- 
branaceous sheathing  base;  calyx  8  lines  long,  narrow-cylindrical, 
with  acute  teeth;  petals  slightly  irregular,  pinKish,  exserted  1  to  IJ 
lines,  with  oblong  blade  erose  at  summit;  filaments  sometimes  slightly 
dilated  below  the  middle;  capsule  linear,  angled,  shorter  than  the 
calyx;  seeds  numerous. 

Common  along  the  seashore,  in  salt  marshes,  and  on  alkaline  plains 
of  the  interior.     Flowering  through  the  summer  into  autumn. 

24.  CARYOPHYLLACE>H.     Pink  Family. 

Herbs  of  inert-  properties,  with  commonly  swollen  nodes,  simple 
and  entire  leaves  always  opposite,  and  regular  perfect  flowers.  Calyx 
persistent.  Corolla  white,  red  or  pink.  Sepals  and  petals  5  (or  4), 
the  stamens  a§  many  and  alternate  with  the  petals  or  twice  as  many, 
rarely  fewer.  Ovary  superior,  1-celled  (imperfectly  3-celled  in  some 
Silenes),  with  2  to  5  styles  and  1  to  many  ovules  on  a  free  central 
placenta.  Fruit  a  few  to  many-seeded,  1-celled  capsule  dehiscent  at 
the  summit  by  short  valves  or  teeth  (these  as  many  or  twice  as  many 
as  the  carpels),  or  1-seeded  and  indehiscent,  thus  becoming  a  nutlet  or 
utricle.  Embryo  in  all  ours  curved  around  the  periphery  of  the  seed, 
the  endosperm  occupying  the  center. 

A.  Fruit  a  capsule. 

Sepals  united  into  a  5-toothed  tubular  or  campanulate  calyx;  petals  narrowed 

below  into  a  conspicuous  claw;  these  wHh  the  (10)  stamens  and  ovary 

frequently  raised  above  the  calyx  on  a  stipe;  stipules  none;  flowers  mostly 

large  and  showy. 

Styles  2,  capsule  opening  by  4  short  teeth;  calyx  with  5  prominent  angles; 

petals  not  appendaged 1.  Vaccaria. 

Styles  3;  capsule  opening  by  8  or  6  teeth  or  valves;  claw  of  the  petals  com- 
monly bearing  scales  or  appendages  at  its  junction  with  the  blade  .... 

2.  SiLENE. 

.  Styles  6;  capsule  coriaceous,  opening  by  5  teeth;  calyx-teeth  conspicuously 
prolonged;  exceeding  the  large  petals,  these  without  appendages 

3.  AOROSTEMMA. 

Sepals  distinct;  petals  spreading,  without  claws  or  appendages,  or  in  a  few 
species  wanting;  stamens  10  or  5  or  fewer;  ovary  not  stipitate;  fruit  a 
capsule;  low  herbs. 
Stipules  none. 

Petals  retuse  or  bifid;  styles  5,  opposite  the  sepals 4.  Cerastixjh. 

Petals  parted  almost  to  the  base  into  narrow  segments;  styles  3  or  4  .  .  .  . 

5.  Stellaria. 

Petals  entire;  styles  3 6.  Arenaria. 

Petals  entire  or  slightly  emarginate,  or  none;  styles  5,  opposite  the  sepals.  . 

7.  Sagina. 
Stipules  present,  scarious  (setaceous  in  no.  11). 
Petals  entire:  mostly  conspicuous  for  the  group. 

Styles  3,  distinct;  leaves  opposite -  .  .   8.  Tissa. 

Styles  6,  distinct;  leaves  apparently  whorled 9.  Spergula. 

Petals  minute  or  none. 
Styles  3,  short,  united  below;  leaves  opposite  or  in  4's,  oblong  or  obovate 

10.  POLYCARPON. 

style  short  or  none;  leaves  opposite,  subulate,  cuspidate.  11.  La:FLiNGiA. 
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B.  Fruit  a  utricle  or  nutlet. 

• 

Sepals  distinct  or  slightlv  united  at  base;  i>etals  none  or  represented  by  mere 
bristle-like  organs;  stipules  present;  very  small  or  prostrate  herbs. 

Annual;  stipules  and  flowers  minute 12.  Hsbmiabia. 

Perennial;  stipules  conspicuous,  silverv-scarlous. 
Leaves  subulate;  sepals  very  unequal,  armed  with  a  divergent  spine  .  .  . 

13.  PSNTACfiMA. 

Leaves  oblanceolate;  sepals  equal,  cuspidate 14.  Pabontchia. 

1.  VACCARIA   Medic. 

Glabrous  glaucous  annual  with  sessile  ezs'tipulate  leaves  and  shoWy 
red  flowers  in  a  broad  loose  flat-topped  corymb.  Calyx  synsepalous, 
ovate,  with  5  prominent  angles.  Petals  5,  clawed,  not  appendaged. 
Stamens  10.  Styles  2.  Ovary  1-celled  but  with  rudimentary  parti- 
tions at  base.  Capsule  ovate,  dehiscent  at  apex  by  4  short  teeth. 
(From  the  Latin  vacca,  cow,  some  species  used  for  fodder.) 

1.  V.  vulgaris  Host.  Cow  Herb.  Two  to  3  ft.  high,  dichoto- 
mously  branching  above  but  strictly  erect;  leaves  ovate,  3  or  4  in. 
long  with  cordate-clasping  base;  flowers  7  to  9  lines  long;  petals  red, 
the  blade  obcordate  and  claw  linear. 

European  grainfield  weed  introduced  into  California:  Livermore; 
Berkeley;  Scott  River  Valley  in  northern  California. 

2.  SILENE  L.     Catch-fly.    Campion. 

Annual  or  perennial  herbs,  more  or  less  viscid  and  mostly  large- 
flowered.  Calyx  tubular  or  inflated,  6-toothed.  Petals  6,  with  long 
claws;  summit  of  the  claw  commonly  furnished  with  an  entire  or 
cleft  scale  or  appendage,  sometimes  called  a  crown;  blades  spreading, 
entire  or  more  commonly  cleft  or  laciniate.  Stamens  10.  Styles  3, 
rarely  4.  Capsule  opening  by  3  or  6  teeth  at  apex.  (Name  derived 
from  sialoji,  saliva,  the  stems  and  other  parts  viscid.) 

Annuals. 

Flowers  in  cymes  with  unequal  branches;  pubescent  throughout 

1.  S.  mtUHnervia. 
Flowers  in  a  compound  cyme;  middle  of  each  of  the  upper  intemodes  with  a 

viscid  belt,  otherwise  glabrous 2.  S.  anUrrhifui, 

Flowers  in  a  one-sided  raceme;  stems  hirsute S.  S.  Oallica, 

Perennials. 
Flowers  large,  1  in.  broad  or  more,  scarlet;  blade  of  petals  deeply  cleft,  the 

segments  bifld  with  entire  or  toothed  lobes 4.  <S.  OoU^omica. 

Flowers  smaller,  rose-color;  blade  of  petals  bifid  to  the  middle,  the  lob^  entire 
or  bearing  a  very  small  lateral  tooth 6.  S,  verecunda. 

1.  S.  multinervia  Wats.  Erect,  about  1  ft.  high;  pubescent 
throughout,  viscid-glandular  above;  leaves  linear-oblong;  inflores- 
cence cymose  with  unequal  branches;  calyx  ovate  in  fruit,  about  20- 
ribbed,  the  ribs  equally  prominent;  petals  small,  purplish,  without 
appendages,  not  exceeding  the  subulate  spreading  calyx-teeth. 

Said  to  be  an  introduced  plant;  listed  as  an  exotic  by  Californian 
authors  under  the  name  of  Silene  conoidea,  but  not  S.  conoidea  of  L. 
ace.  to  Dr.  B.  L.  Robinson,  the  American  authority  on  this  familv. 
Behavior  plainly  that  of  an  immigrant  but  its  origin  unknown.  Ikft. 
Tamalpais,  Brandegee.     Frequent  in  Southern  California. 


PINK    FAMILY.  165 

2.  S.  antirrhina  L.  Sleepy  Catchfly.  Erect,  slender,  spar- 
ingly branched,  1  to  IJ  ft.  high;  leaves  oblong-lanceolate  or  linear, 
1  in.  long;  inflorescence  paniculate;  pedicels  1  in.  long,  more  or  less, 
filiform;  flowers  small;  petals  pink  or  red,  the  blade  emarginate,  1 
line  long;  appendages  minute;  capsule  ovoid,  3  lines  long. 

Distributed  throughout  California  but  nowhere  common:  Mt. 
Shasta,  Jepaon;  region  of  San  Francisco  Bay. 

8.  S.  Gallica  L.  Erect,  simple  or  sparingly  branched,  10  to  15 
in.  high,  hirsute  or  hispidulous  with  spreading  hairs;  leaves  spatulate- 
obovate,  1  to  IJ  in.  long;  flowers  in  a  mostly  1-sided  raceme  on  very 
short  (1  to  2  lines  long)  pedicels;  petals  white  or  flesh-color,  the  blades 
obovate  and  entire  and  appendages  small;  ovary  almost  completely 
8-celled. 

Introduced  from  Europe,  the  most  common  species,  found  ever^-- 
where  in  fields  and  along  roadsides.  Apr. -May.  The  petals  are 
commonly  twisted  one-fourth  round  or  nearly  so,  thus  resembling  the 
fans  of  a  turbine  windmill. 

5.  DiCHOTOMA  Ehrh.  Vespertine  Old  World  annual  with  inflores- 
cence dichotomous  and  racemose;  flowers  white,  J  in.  broad. — Occa- 
sional in  fields  about  Berkeley,  ace.  to  Greene.  S.  Cucubalus  TJr- 
bel,  the  Bladder  Campion,  another  Old  World  weed,  is  naturalized  at 
Vallejo,  ace.  to  Greene.  It  is  perennial  with  white  flowers  and  an 
inflated  calyx. 

4.  S.  Californica  Durand.  Indian  Pink.  Root  thick  and  stout, 
descending  vertically  to  a  depth  of  1  or  2  ft.;  herbage  puberulent  and 
more  or  less  glandular;  stems  several,  procumbent  or  half  erect,  very 
leaf}^;  leaves  elliptic-ovate  or  ovate  to  oblanceolate,  more  or  less 
abruptly  acuminate,  1  to  8  in.  long;  pedicels  ^  to  1}  in.  long;  calyx 
7  to  10  lines  long;  corolla  scarlet,  more  than  1  in.  broad;  petals  deeply 
cleft,  the  segments  bifid  with  the  lobes  2  to  3-toothed  or  the  lateral 
smaller  and  entire;  appendages  conspicuous,  with  8  or  4  minute 
notches;  capsule  ovoid,  concealed  until  dehiscence  by  the  broad  calyx; 
seeds  regularly  papillate,  the  papills  with  a  depression  in  the  center. 

Open  woods  of  cafions  and  nillsides  both  in  the  Sierras  and  Coast 
Banges.     June. 

6.  S.  verecunda  Wats.  Finely  pubescent  below,  glandular- 
viscid  above;  stems  several,  erect  or  decumbent,  1  to  IJ  ft.  long,  leafy 
•specially  near  the  base;  leaves  mostly  linear-lanceolate  Tor  those 
below  broadly  oblong),  all  acute;  flowers  terminal  or  oorne  in 
3- flowered  lateral  cymes,  the  pedicels  short  and  stout;  calyx  cylindric, 
J  in.  long,  or  becoming  clavate  or  obovate  as  the  fruit  develops; 
calyx-teetn  with  membranous  margins;  petals  9  lines  long,  rose- 
color,  the  limb  cleft  to  the  middle  into  entire  or  slightly  toothed 
oblong  lobes;  appendages  oblong  or  lanceolate,  obtuse  and  often 
notched  at  the  apex. 

Not  common:  Mt.  Diablo;  San  Francisco  Peninsula;  Pt.  Reyes, 
ace.  to  Davy;  southward  to  Southern  California.     May-July. 

8.  AGROSTEMMA  L. 

Tall   annual,  sparingly  branched  above,  with  linear  Qx.-%\\'«^\3A»Afc 
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leaves  and  few  long-peduncled  purplish-red  flowers.  Calyx  synsepa^ 
lous,  ovoid,  with  10  strong  ribs,  the  6  teeth  conspicuously  prolonged 
into  foliaceous  lobes  exceeding  the  five  large  entire  unappendaged 
petals.  Stamens  10.  Capsule  coriaceous,  dehiscent  by  5  teeth. 
(Latin,  ager,  a  field,  and  stemma,  a  wreath,  the  showy  flowers  in 
ancient  times  made  into  garlands. ) 

1.  A.  Githago  L.  Corn  Cockle.  Plants  1}  ft.  high;  haira 
long,  ascending  or  somewhat  appressed;  leaves  2  to  4  in.  long,  Ij^ 
lines  wide,  acute;  flowers  solitary  and  long-peduncled;  calyx-teeth  f 
to  1  in.  or  more  in  length,  as  long  as  the  tube,  and  deciduous  from 
the  mature  fruit;  corolla  nearly  1  to  Ij^  in.  in  diameter;  blade  of  the 
petals  obovate,  black-dotted  toward  the  claw,  entire. 

European  grainfield  weed,  the  occurrence  of  which  in  California  is 
occasionally  reported.    St.  Helena. 

4.  CERASTIUM  L.    Mouse-ear  Chickweed. 

Pubescent  herbs  with  exstipulate  leaves  and  white  floweys.  Cyme» 
dichotomous  with  herbaceous  or  scarious  bracts.  Sepals  5,  distinct. 
Petals  as  many,  retuse  or  bifid.  Stamens  10  or  6.  Styles  6.  Capsule 
elongated,  cylindric,  often  curved,  usually  exceeding  the  calyx,, 
dehiscent  at  apex  by  10  teeth,  these  erect  or  spreading.  Seeds  rough, 
more  or  less  flattened.  (Greek,  keras,  a  horn,  in  allusion  to  the 
elongated  curved  capsules. ) 

Annual;  petals  about  equaling  the  sepals 1.  C  viscosum. 

Perennial;  petals  about  twice  as  long  as  sepals 2.  Carveme. 

1.  C.  viscosum  L.  Mouse-ear  Chickweed.  Erect,  3  to  4  in. 
high,  pilose-hirsute  and  somewhat  glandular,  especially  on  the  calyx;- 
leaves  ovate  to  elliptic-oblong,  sessile,  slightly  connate,  7  to  12  lines- 
long;  pedicels  mostly  shorter  than  the  flowers;  calyx  divided  nearly 
to  the  baJse  into  6  sepals;  petals  equaling  or  distinctly  shorter  than, 
the  sepals,  oblong,  bifid  at  apex,  2  lines  long;  stamens  10,  one  or 
more  with  reduced  or  abortive  anthers,  or  sometimes  only  6  with 
anthers,  the  other  6  represented  by  mere  scale-like  filaments;  capsule 
tubular,  the  slightly  curved  apex  contracted,  much  exceeding  the 
calyx,  3 J  lines  long;  seeds  numerous,  minutely  muriculate. 

Common  in  fields  and  by  roadsides.  Mar.-Apr.  Native  of 
Europe. 

2.  C.  arvense  L.  Field  Chickweed.  Pubescent  throughout; 
stems  several  from  a  decumbent  base,  very  leafy  at  base,  nearly  naked 
above,  5  to  9  in.  long;  leaves  linear,  acute,  the  upper  1  to  1 J  in.  long, 
the  lowermost  often  but  half  as  long;  cyme  contracted,  bearing- 
1  to  5  flowers;  sepals  IJ  to  2J  lines  long,  scarious-margined;  petals 
usually  twice  as  long  as  the  calyx,  obcordate,  deeply  notcned;  capsule 
scarcely  exceeding  the  calyx. 

Near  the  coast:  San  Francisco  Peninsula  and  Marin  Co.  Apr.- 
May.  Var.  maximum  Hollick  &  Britton.  (C.  pilosum  Brew.  & 
Wats,  not  Ledeb.)  Stout,  tall',  1  to  2  ft.  high;  leaves  elongated;- 
inflorescence  very  spreading;  capsule  equaling  to  nearly  twice  the 
length  of  the  calyx. — Point  Reyes. 
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5.  STELLAR lA  L.     Chickwebd. 

Lqw  herbs,  loving  mofst  ground  or  shaded  habitat,  with  exstipu- 
late  leaves.  Flowers  white,  small,  axillary  and  solitary,  or  terminal 
and  cymose.  Sepals  5.  Petals  5,  parted  almost  to  the  base  into 
narrow  segments.  Stamens  3  to  10.  Styles  3  or  4.  Capsule  ovoid 
or  oblong,  relatively  shorter  than  in  Cerastium,  dehiscent  below  the 
middle  into  as  many  or  twice  as  many  valves  as  there  are  styles. 
(From  the  Latin  Stella,  a  star,  on  account  of  the  star-shaped  flowers.) 

Annual. 

Stems  weak,  procumbent;  bracts  foliaceous 1.  5.  media. 

Stems  filiform,  erect;  bracts  scarious 2.  S.  nitens. 

Perennial;  bracts  foliaceous Z.  S.  Httoralis. 

1.  S.  media  Cyrill.  Common  Chickwebd.  Slightly  succulent, 
with  weak  procumbent  stems,  rooting  at  the  lower  nodes;  lower  leaves 
ovate,  acute,  rather  abruptly  contracted  into  slender  petioles,  the 
upper  narrower,  sessile;  floral  bracts  foliaceous;  pedicels  slender, 
denexed  in  fruit;  petals  shorter  than  the  pubescent  sepals;  stamens  3, 
6  or  10;  styles  3. 

A  common  weed  along  fence  lines  and  ditches  and  shaded  half- 
waste  places  generally.  Feb. -May.  Stems  with  a  pubescent  line, 
and  petioles  of  lower  leaves  hairy. 

2.  S.  nitens  Nutt.  Erect,  with  very  slender  stems,  branching 
above,  3  to  7  in.  high,  glabrous  or  slightly  hairy  below;  leaves  linear, 
acute,  sessile,  2  to  7  lines  long,  or  the  lowest  ovate,  1  to  3  lines  long, 
abruptly  contracted  into  slender  petioles  nearly  twice  as  long;  inflo- 
rescence strict,  the  pedicels  erect,  f  in.  long  or  less  or  some  of  the 
flowers  quite  sessile;  bracts  scarious;  sepals  scarious-margined, 
subulate-lanceolate,  2  lines  long;  petals  ^  as  long  as  the  sepals,  some- 
times none;  capsule  oblong,  nearly  as  long  as  the  calyx. 

Grassy  hillsides  and  plains,  a  somewhat  obscure  plant,  occurring 
from  Solano  Co.  southward  to  Southern  California.     Apr.-May. 

3.  S.  littoralis  Torr.  Pubescent,  ascending,  stoutish,  the  stems  1 
to  2  ft.  long;  leaves  ovate,  acute,  rounded  at  the  sessile  base,  J  to  f  or 
1  to  IJ  in.  long;  flowers  in  a  terminal  compound  cyme;  sepals  lanceo- 
late, acute,  2  lines  long,  slightly  shorter  thafi  the  petals;  capsule 
included  within  the^calyx. 

Boggy  or  marshy  spots,  seacoast  only:  Point  Lobos;  Point  Reyes, 
Davy;  Dillon's  Beach.     June. 

6.  ARENARIA  L.     Sandwort. 

Low  branching  annuals  or  tufted  or  prostrate  perennials  with  mostly 
lanceolate  or  subulate  sessile  often  rigid  leaves,  without  btipules. 
Flowers  white.  Sepals  5.  Petals  6,  entire.  Stamens  10.  Styles 
3.  Capsule  globose  or  short  oblong,  dehiscent  into  as  many  entire  or 
2-cleft  valves  as  there  are  styles.  (From  the  Latin  arena,  sand,  in 
which  many  species  grow.) 

Low  annuals. 

Leaves  lanceolate,  rather  broad  at  the  very  base,  2  lines  long 

1.  A.  Califomica, 
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Leaves  filiform,  8  to  5  lines  long 2.  A,  DougUuii. 

Perennials. 

Sepals  1^  the  length  of  the  petals;  palostrine ^8.  A.  paludicola. 

Sepals  exceeding  the  petals;  montane 4.  ^1.  macrophylla. 

1.  A.  Calif  or  nica  Brewer.  Glabrous  annual,  1  to  4  in.  high,  dif- 
fusely branching  from  the  base,  the  stems  delicate  and  filiform;  leaves 
very  short,  slightly  fieshy,  1  to  2  lines  in  length,  obtuse;  corolla  3 
lines  in  diameter;  petals  oblong,  IJ  times  the  length  of  the  ovate- 
oblong  sepals;  seeds  small,  finely  roughened. 

Gravelly  hillslopes  or  disintegrating  rock  outcroppings  in  the  Coast 
Eanges  from  Mt.  Hamilton  to  Napa  Co.  and  northward;  Marysville 
Buttes.     Apr. 

2.  A.  Douglasii  Fenzl.  Annual,  nearly  glabrous,  sometimes 
viscid-glandular;  stems  much  branched,  2  to  6  in.  high;  leaves  fili- 
form, 3  to  6  lines  long  or  the  lowermost  longer;  peduncles  filiform; 
flowers  numerous,  4  to  6  lines  in  diameter;  sepals  oblong-ovate, 
narrowly  thin-margined;  petals  obovate,  conspicuous;  capsule  sub- 
globose;  valves  rounded  at  the  apex;  seeds  large,  smooth,  compressed- 
reniform,  acutely  margined. 

Sterile  soil  of  hillsides  both  in  the  Coast  Ranges  and  Sierras. 
Apr.-May. 

3.  A.  paludicola  Robinson.  Glabrous  flaccid  plant,  the  stems 
several,  procumbent,  rooting  at  the  lower  joints,  sulcate,  shining, 
leafy  throughout;  leaves  linear-lanceolate,  acute,  f  to  IJ  in.  long, 
somewhat  connate,  slightly  scabrous  upon  the  margins;  peduncles 
solitary  in  the  axils,  1  to  2  in.  long,  spreading  or  somewhat  deflexed; 
sepals  elliptic,  nerveless,  herbaceous,  IJ  to  2  lines  long,  about  half 
the  length  of  the  obovate  petals;  capsule  oblong,  shorter  than  the 
calyx. — (A.  palustris  "Wats,  not  of  Gay. ) 

Swamps,  Southern  California  to  Washington.  Formerly  at  Fort 
Point,  San  Francisco.     Rarely  collected. 

4.  A.  macrophylla  Hook.  Puberulent  perennial,  with  running 
rootstocks  and  ascending  or  erect  stems,  3  to.  4  in.  high;  leaves  in  8 
to  5  pairs,  lanceolate  or  linear-lanceolate,  acute  at  each  end,  more  or 
less  punctate,  1  to  3  in.  long;  peduncles  slender,  terminal  or  becoming 
axillary,  1  to  5-flowered;  sepals  ovate,  acute  or  acuminate,  'IJ  to  2 
lines  long,  exceeding  the  petals;  capsule  ovoid,  nearly  equaling  the 
calyx. 

Shady  slopes  in  the  mountains,  from  Southern  California  to  Mt. 
Hamilton  (ace.  to  Davy),  Mt.  Diablo,  and  northward. 

7.  S  AGIN  A  L.     Pearl  Wort. 

Diminutive  herbs  with  subulate  or  filiform  leaves  without  stipules. 
Flowers  minute,  terminal,  often  long-pediceled.  Sepals  6  or  4, 
usually  rotate-spreading  in  fruit.  Petals  white,  entire  or  slightly 
emarginate,  or  often  none.  Stamens  usually  6.  Styles  as  many  as 
the  sepals  and  alternate  with  them.  Capsule  dehiscent  to  the  base  by 
entire  valves.  (From  the  Latin  sagina,  fattening,  some  species 
abundant  in  sheep-grazed  country.) 
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Filiform  annuals. 

Sepals  and  petals  5;  herbage  nearly  glabrous 1,  S.  occidentalis. 

Sepals  4;  i>etals  commonly  none;  herbage  glandular-pubescent 

2.  S.  apeiala. 
Succulent  perennial;  flowers  5-merous 8.  .S.  cramcaulia. 

1.  S.  occidentalis  Wats.  .  Inconspicuous  annual  with  almost 
capillanr  stems,  branching  at  the  base,  erect,  2  to  6  in.  high;  sliffhtly 
bispidulous-glandular  on  the  calyx  and  upper  portion  of  pedicel, 
otherwise  glabrous;  upper  leaves  broadly  subulate,  acute,  2  to  3  lines 
long,  the  lower  filiform-linear,  3  to  6  lines  long;  pedicels  3  to  6  lines 
long;  calyx  and  corolla  6-merous;  sepals  f  line  long,  the  petals  nearly 
as  long;  calyx  rounded  at  the  base;  stamens  3  to  10;  capsule  1^  lines 
in  length. 

Not  uncommon  but  obscure  and  mostly  in  low  ground:  San  Joaquin 
and  Sacramento  Valleys;  Napa  Valley;  southward  to  Southern  Cali- 
fornia.    Apr. -May. 

2.  S.  apetala  Ard.  Similar  to  the  preceding  but  usually  glandular- 
pubescent;  leaves  linear-subulate,  acute,  IJ  to- 3  lines  long;  calyx 
4-parted;  petals  4,  minute  and  obovate,  or  commonly  none. 

Introduced.     North  Berkeley,  Davy. 

3  S.  crassicaulis  Wats.  Smooth  perennial,  the  stems  stoutish 
and  succulent,  branching,  IJ  to  6  in.  long,  decumbent;  leaves  linear, 
thickish,  2  to  9  lines  long,  the  basal  forming  a  rosette,  the  cauline 
connate  by  broad  scarious  membranes;  flowers  erect  or  nodding;  petals 
and  sepals  subequal,  1}  lines  in  length;  capsule  ovate,  little  exserted 
from  tne  fruiting  calyx. 

Beaches  along  the  coast  from  Monterey  to  Tomales  Bay.  Marin  Co. 
June. 

8.  TISSA  Adans.     Sand  Spurry. 

Low  herbs,  usually  of  alkaline  plains,  borders  of  salt  marshes,  or 
maritime.  Leaves  linear  or  subulate-filiform,  semi-terete,  with  scari- 
ous stipules.  Sepals  5.  Petals  5,  purplish  or  white,  entire.  Stamens 
commonly  10.  SWles  3,  rarely  5.  Capsule  3-valved.  Seeds  often 
wing-margined.     Embryo  annular.     (Origin  of  name  not  known.) 

Erect  or  ascending,  more  or  less  succulent  perennials  with  ftisiform  fleshy  roots. 

1.  T.  macrotkeca. 
Prostrate  perennials. 
Stems  long  and  somewhat  straggling,  from  a  matted  or  tufted  center,  flowering 

firom  the  middle  to  the  ends  of  the  branches 2.  T.  ntbra 

var.  perennans. 
Plants  matted;  flowers  mostly  at  the  ends  of  the  branches  .  .  3.  T.  CleveUmdi. 
Nearly  or  quite  erect  annuals 4.  7.  salina. 

1.  T.  macrotheca  (Hornem.)  Britt.  Stems  stout,  7  to  12  in.  high, 
erect  or  ascending  from  the  short,  often  branched,  woody  crown  of  a 
very  thick  and  fleshy  taproot;  herbage  deep  green  and  viscid- 
pubescent;  leaves  narrowly  linear,  1  to  IJ  in.  long;  pedicels  3  to  6 
lines  long;  sepals  3  to  4  lines  long,  scarious-margined;  petals  as  long, 
pink;  capsule  about  equaling  calyx;  seeds  with  or  without  a  wing, 
even  in  the  same  capsule. 

Sandy  borders  of  salt  marshes,  common  about  San  Francisco  Bay. 


170  C  ABYOPHYLLACEJE. 

Yar.  leucantha  (Kobinson)  (Tissa  leucantha  Greene).  Glabrous 
except  a  glandular  pubescence  on  the  looser  inflorescence;  flowers 
commonly  white. — Alkaline  plains  of  the  Sacramento  southward  to 
the  Livermore  Valley  and  the  San  Joaquin.     May-^une. 

Yar.  scariosa  Britton  (T.  pallida  Greene).  Herbage  pale,  glan- 
dular-pubescent or  almost  glabrous;  internodes  short;  stipules  ovate, 
acuminate,  4  to  5  lines  long;  flowers  scattered  and  on  pedicels  f  in. 
long  or  less,  or  in  reduced  terminal  cymes. — Sea*blufis,  San  Francisco 
to  Monterey. 

2.  T.  rubra  (L.)  Britt.  var.  perennans  Greene.  Stems  4  to  9 
in.  long,  slender  and  wiry,  many  from  a  densely  tufted  base,  branch- 
ing little,  flowering  from  about  the  middle;  herbage  comparatively 
glabrous;  leaves  narrowly  linear,  5  lines  long  or  less;  stipules  ovate, 
silvery-scarious,  2  lines  long,  very  conspicuous;  pedicels  slender,  2  to 
4  lines  long;  sepals  oblong,  acute,  2  lines  long;  petals  reddish,  about 
equaling  the  sepals;  capsule  not  exserted  from  tne  calyx;  seeds  with 
a  marginal  elevation. 

Beaten  paths  and  by  roadsides,  infrequent:  Sacramento  Yalley, 
from  Redding  to  the  Montezuma  Hills;  Napa  Yalley;  Healdsburg. 
May.     Introduced  from  Europe. 

3.  T.  Cleveland!  Greene.  Perennial,  viscid-glandular,  the  stems 
prostrate,  forming  deep-green  mats  5  to  13  in.  broad;  leaves  flliform, 
conspicuously  fascicled  in  the  axils,  all  longer  than  the  internodes; 
flowers  in  terminal  cymes;  corolla  3  to  4  lines  broad,  white. 

Sandy  soil.  San  Francisco;  San  Jose,  ace.  to  Robinson;  San 
Diego. 

4.  T.  salina  (Presl.)  Greene.  Branching,  erect  or  sometimes 
diffuse  and  prostrate,  the  stems  3  to  8  in.  long;  leaves  narrowly 
linear,  commonly  shorter  than  the  internodes;  pedicels  leafy-bracted 
or  the  upper  bractless,  not  exceeding  the  capsules;  sepals  oblong- 
ovate,  obtuse,  scarious-margined,  2  lines  long;  capsule  acute,  longer 
than  the  calyx. 

Alkaline  plains  of  the  Sacramento  and  San  Joaquin  westward  to 
the  salt  marshes  near  the  coast.     May-Aug. 

Yar.  involucrata  (Robinson).  Heads  of  closely  aggregated  flowers 
subtended  by  2  to  several  foliaceous  bracts. — Mt.  "Eden;  Newark. 

Yar.  tenuis  (T.  tenuis  Greene).  Dichotomously  and  copiously 
branched,  the  branches  slender  and  internodes  long;  flowers  very 
numerous,  short-pediceled,  the  uppermost  sessile  in  close  groups; 
stamens  2  to  5;  capsule  twice  as  long  as  the  ovate-oblong  sepals.—* 
Rarely  collected:  Alameda,  Greene;  HoUister,  SetchelL     Apr. 

9.  SPERGULA  L.     Spurrey. 

Annual.  Leaves  narrowly  linear  or  subterete,  apparently  in  whorls 
but  rarely  opposite,  several  others  of  their  own  size  being  crowded  in 
the  axils;  stipules  small  and  scarious.  Flowers  symmetrical.  Sepals 
5.  Petals  5,  white,  entire.  Stamens  10,  occasionally  6.  Styles  5, 
alternate  with  the  sepals.     Capsule  6-valved,  the  entire  valves  oppo- 
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site  to  the  sepals.     Embryo  spirally  annular.     (Name  from  the  Latin 
spargere,  to  scatter,  in  reference  to  the  dispersion  of  the  seeds.) 

1.  S.  arvensis  L.  Corn  Spubbey.  Diffusely  branching  from 
the  base;  the  stems  1  to  2  ft.  long;  pubescence  of  short  spreading 
glandular  hairs;  leaves  slightly  fleshy,  numerous  in  rather  remote 
whorls;  flowers  white,  4  lines  broad  in  a  cymose  panicle  with  strongly 
divergent  branches;  petals  ovate,  exceeding  the  sepals. 

Fields  ajid  orcharaa^  Berkeley  to  Monterey*  Co.  Apr.  European 
iveed 

10.  POLYCARPON  L. 

Low  much  branched  annual  with  numerous  flat  leaves,  small 
scarious  stipules  and  very  small  flowers  in  cymes.  Sepals  5,  more  or 
less  carinate,  scarious-margined.  Petals  5,  hyaline,  shorter  than  the 
sepals.  Stamens  3  to  5.  Styles  united  below,  very  short,  with  3 
branches.  Capsule  8-valved.  Seeds  several.  Embryo  little  curved. 
(Greek  polus,  many,  and  karpos,  fruit,  in  reference  to  the  numerous 
pods.) 

Leaves  in  4*8  or  opposite;  inflorescence  leafless 1.  P.  tetraphyUum. 

Leaves  opposite;  inflorescence  more  or  less  leafy 2.  P.  depressum, 

1.  P.  tetraphyllum  L.  Nearly  glabrous,  the  stems  prostrate  2  or 
Sin.  long;  leaves  in  4's  or  opposite,  oblong  or  obovate,  short-petioled, 
2  to  6  lines  long;  cyme  leafless,  many-flowered,  dense,  the  flowers 
nearly  1  line  long  or  a  trifle  more,  short  pediceled;  sepals  green  or 
purplish;  capsule  nearly  equaling  the  calyx. 

Native  of  Europe;  established  along  railway  lines  in  Napa  Valley 
and  at  Vallejo.     July- Aug. 

2.  P.  depressum  Nutt.  Plants  prostrate,  1  to  2^^  in.  broad  with 
slender  stems;  leaves  spatulate,  varying  to  dbovate,  obtuse  or  acute, 
^  to  2  lines  long;,  flowers  ^  as  large  as  in  the  preceding;  sepals  little 
if  at  all  keeled,  about  i  line  long;  petals  white,  membranaceous,  linear, 
^  as  long  as  the  sepals. 

Pajaro  Hills,  Monterey  Co.,  collected  within  a  few  miles  of  the 
Santa  Cruz  Co,  line,  June-July,  1899,  H.  P.  Chandler;  hitherto 
known  only  from  Southern  California. 

11.  LCEFLINGIA  L. 

Low  rigid  annuals,  dichotomously  branched  from  the  base,  with 
subulate  leaves  and  setaceous  stipules.  Flowers  small,  sessile  in  the 
axils.  Sepals  acuminate  or  awn-tipped,  the  outer  with  a  tooth  on 
each  side.  Petals  3  to  6,  minute  or  none.  Stamens  3  to  5.  Style 
short  or  none.  Capsule  3-valved,  several-seeded.  (Peter  Lcefling, 
Swedish  traveler  of  the  18th  Century.) 

1.  L.  squarrosa  Nutt.  Glandular-pubescent,  diffusely  branched 
from  base,  2  to  5  in.  high;  leaves  suoulate,  cuspidate,  squarrose- 
spreading;  2  to  3  lines  long;  capsule  shorter  than  the  sepals. 

Lower  San  Joaquin  at  Oakdale;  to  be  expected  within  our  limits. 

12.  HERNIARIA   L. 

Ours  a  very  small  annual,  with  minute  scarious  stipules.     Flowers 
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minute,  green,  in  clusters,  crowded,  sessile.  Sepals  united  at  base. 
Petals  and  stamens  as  in  Paronychia.  Fruit  a  1-seeded  indehiscent 
nutlet/with  a  thin  pericarp,  enclosed  in  the  calyx.  (From  the  Latin 
hernia,  a  rupture,  which  one  species  was  thought  to  cure.) 

1.  H.  cinerea  DC.  Low,  hut  erect  plants,  1  to  2^  in.  high,  with 
hispidulous  herbage,  branched  from  base,  the  branches  bearing 
2-ranked  branchlets;  leaves  oblong-oblanceolate,  1}  to  2}  lines  long; 
flowers  in  all  the  axils,  even  the  lowest;  calyx  J  line  long,  very 
hispid. — (Paronychia  pusilla  Greene.) 

San  Joaquin  region  at  the  edge  .of  the  foothills  on  either  side  of  the 
valley;. naturalized  from  southern  Europe.     May-June. 

13.  PENTAOENA  Bartl. 

Tufted  perennials  with  subulate  pungent  leaves  and  silvery-hyaline 
stipules.  Flowers  sessile,  clustered  in  the  axils.  Sepals  5,  almost 
distinct,  very  unequal,  hooded,  the  3  outer  larger,  and  with  a  stout 
divergent  terminal  spine,  the  2  inner  smaller  and  with  a  shorter 
spine.  Petals  minute,  scale-like.  Stamens  3  to  5,.  inserted  at  the 
base  of  the  sepals.  Style  very  short,  bifid.  Utricle  enclosed  in  the 
rigid  persistent  calyx.  (Greek  pente,  five,  and  akaina,  a  thorn,  the 
five  sepals  spine- tipped.) 

1.  P.  ramosissima  H.  &  A.  Sand  Mat.  Stems  prostrate, 
forming  dense  mats  5  to  18  in.  broad,  pubescent;  leaves  crowded  on 
the  stems,  3  lines  long,  the  stipules  }  or  sometimes  nearly  as  long; 
calyx  IJ  to  2  lines  long;  sepals  hairy  or  woolly  below  th<p  divergent 
spinose  apex;  utricle  apiculate. 

Along  the  entire  Galifornian  coast;  common  on  the  San  Francisco 
sand  hills.     Apr. -May. 

14.  PARONYCHIA  L.     Whitlow-wort. 

Prostrate  tufted  perennial,  with  scarious  stipules  and  clustered 
flowers.  Sepals  5,  linear  or  oblong,  concave  or  cucullate  under  the 
apex,  the  very  tip  aristate  or  cuspidate.  Petals  filament-like,  or 
minute  teeth,  or  none.  Stamens  5,  alternating  with  the  petals 
when  these  are  present,  inserted  on  the  base  of  the  sepals.  Ovary 
1-ovuled.  Fruit  a  utricle  enclosed  in  the  persistent  calyx,  at  length 
bursting  longitudinally.  (Greek  paronuchia,  a  whitlow,  or  felon,  the 
name  applied  to  an  herb  used  as  a  remedy  for  the  disease.) 

1.  P.  Chilensis  DC.  Stems  long,  tough,  with  short  intemodes 
from  a  tufted  crown,  prostrate;  leaves  oblanceolate,  acute,  cuspidate, 
2  to  4  lines  long,  much  crowded  on  the  branches  and  branchlets, 
especially  towards  the  ends;  stipules  hyaline;  flowers  obviously 
pediceled,  3  or  4  in  the  axils. 

Hilltops  in  western  San  Francisco;  introduced  from  South  America 
where  it  is  native.     Apr. -June. 

25.  AMARANTACE/E.     Amaranth  Family. 

Annual  or  perennial  herbs  with  simple  entire  leaves  with  stipules. 
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Flowers  small,  usually  greenish,  inconspicuous,  perfect  or  unisexual. 
Calyx  of  3  to  5  sepals,  or  sometimes  only  1,  always  persistent  and 
more  or  less  scarious.  Corolla  none.  Stamens  5,  sometimes  fewer. 
Ovary  superior,  1-celled,  with  2  or  3  stigmas.  Fruit  a  utricle  or 
bursting  irregularly  or  circumscissile.     Embryo  curved. 

AMARANTHUS  L.    Amabanth. 

Coarse  annual  weeds  with  petioled  leaves  and  small  green  or  some- 
times purplish  regular  flowers,  disposed  in  axillary  or  terminal  spikes 
or  clusters.  Flowers  polygamous  or  monoecious,  with  bracts  at  oase, 
staminate  and  pistillate  flowers  commonly  in  same  cluster.  (Greek  a^, 
not,  and  maramo,  to  fade,  the  spikes  of  certain  species  retaining  their 
color  in  drying.) 

Fruit  dehiscent,  the  top  falling  awav  as  a  iid.  ' 
Flowers  in  dense  terminal  and  axillary  spikes;  sepals  5  .  ,1.  A.  retroflexus. 
Flowers  in  small  axillary  clusters  or  spikelets; 

Sepals  8;  plant  erect,  hqshy-hranched 2.  A.  aOms. 

Sepals  3,  or  in  the  fertile  flower  1;  stems  prostrate  or  ascending 

3.  A.  OoUifomicus. 
Fmlt  indehiscent;  sepals  8;  plant  prostrate 4,  A.  deflexus. 

1.  A.  retroflexus  L.  Rough  Pigweed.  Stoutish,  slightly 
puberulent  with  few  erect  or  ascending  branches  from  the  base,  1  to  2 
ft.  long,  simple  or  paniculately  branched  above;  herbage  dull  green, 
roughish  or  pubescent;  leaves  from  rhombic  to  oblong-ovate,  petioled; 
flowers  green,  densely  crowded  in  erect  or  slightly  spreading  axillary 
and  terminal  spikes,  1  to  1}  in.  long;  bracts  lanceolate-subulate, 
scarious,  except  the  green  carinate  midrib,  1^  to  3  lines  long;  sepals 
5,  oblong-lanceolate,  cuspidate,  1  line  long  or  less;  fruit  circum- 
scissile; seed  rather  less  than  J  line  broad,  black  and  shining. 

Very  common  in  uncultivated  orchards,  gardens  and  waste  lands. 

2.  A.  albus  L.  Tumble  Weed.  Herbage  light  green;  stems 
freely  and  rigidly  branching,  1  to  3  or  4  ft.  high,  commonly  of  bushy 
outline;  leaves  oblong-spatulate  or  obovate-ovate;  flowers  m  clusters 
in  short  axillary  spikelets;  bracts  subulate  1  to  2^  lines  long;  sepals 
3,  oblong-lanceolate,  shorter  than  the  somewhat  rugose  utricle. 

Summer  weed;  extremely  abundant  in  cultivated  fields.  The  plant 
becomes  rigid  when  dead  and  dry,  and  'when  loosened  by  Fall  winds 
is  carried  across  the  fields,  the  seeds  being  thus  effectively  dispersed. 

3.  A.  Calif ornic us  Wats.  Stems  stoutish  or  rather  fleshy,  pros- 
trate or  ascending,  branching  at  the  base,  with  nunlerous  short 
branchlets*  leaves  obovate  to  oblong,  often  with  white  veins  and  mar- 
gin, 1  in.  long  or  less,  including  the  petiole;  flowers  green  or  reddish 
in  many  small  axillary  clusters;  sepals  3,  or  in  the  pistillate  or  fertile 
flower  1;  bracts  often  inconspicuous,  shorter  than  or  a  little  exceeding 
the  utricle;  utricle  somewhat  rugose,  at  length  circumscissile. 

Moist  soils.     South  Coast  Banges. 

4.  A.  deflexus  L.  Stems  slender,  prostrate,  1  to  1^  ft.  long;  leaves 
rhombic-ovate;  flowers  in  shorter  spikelets  clustered  in  axils  of  leaves 
or  disposed  in  dense  terminal  spikes  1  in.  long  or  more;  sepals  3. 

Introduced  from  southern  Europe;  gardens  at  Berkeley;  Petaluma. 
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26.  CHENOPODIACE/E.     Goosefoot  Family. 

Herbs  or  shrubs,  very  often  succulent  or  scurfy,  with  alternate  or 
rarely  opposite  leaves,  or  leafless.  Flowers  perfect  or  unisexual, 
with  an  herbaceous  calyx  of  5  or  fewer  sepals,  or  in  the  pistillate 
flower  the  calyx  sometimes  absent.  Stamens  as  many  as  the  sepals, 
and  opposite  them  or  fewer,  distinct.  Ovary  superior,  1-ceiled, 
containing  a  single  ovule,  becoming  in  fruit  an  achene  or  utricle; 
embryo  annular  and  surrounding  the  mealy  endosperm,  or  spiral  and 
the  endosperm  lateral  or  wanting.  Nitrophila  has  a  scarious  calyx 
and  stamens  not  distinct. 

Stems  leafy. 
Leaves  all  opposite;  flowers  perfect;  stamens  united  at  base  into  a  perigynous 

disk 1.  Nitrophila. 

Leaves  all  or  mostly  alternate. 
Leaves  plane,  membranaceous,  or  fleshy. 
Flowers  perfect;  calyx  5-clefi  or  -parted. 

Ovary  partly  inferior 2.  Beta. 

Ovary  superior 8.  Ghenopodium. 

Flowers  perfect  or  pistillate;  calyx  urceolate,  3  to  5-toothed 

4.  ROUBIBVA. 

Flowers  unisexual;  staminate  calyx  4  or  5-partecl;  calyx  of  fertile  flower 

none,  the  pistil  enclosed  by  2  bracts 6.  Atriplex. 

Leaves  subterete,  linear;  flowers  perfect  or  gyno-moncecious 

8.  SUADA. 

Leaves  reduced  to  mere  scales;  flowers  perfect,  immersed  by  S's  in  the 
depressions  of  a   fleshy  cylindrical  spike  and 
Decussately  opposite;  perianth  bladder-uke;  herbaceous  plant  with  stout 


fleshy  jointed  stems 7.  Salioornia. 

spirally  arranged;  perianth  4  to  &-cleft;  shrub  with  fleshy  jointed  alternate 
branchlets 6.  Allenrolfba. 

1.  NITROPHILA  WaU. 

A  low  perennial  glabrous  herb  with  fleshy  opposite  amplexicaul 
leaves  and  axillary  perfect  flowers.  Calyx  of  5  (rarely  6  or  7)  equal 
erect  concave  and  carinate  sepals.  .Stamens  equal  in  number,  united 
at  base  into  a  narrow  yellowish  disk.  Style  larger  than  the  sub- 
globose  ovary;  stigmas  2.  Utricle  1-seeded,  indehiscent,  beaked  by 
the  persistent  style,  included  within  the  connivent  sepals.  (Greek 
nitron,  carbonate  of  soda,  and  philos,  fond  of,  these  plants  loving 
alkaline  soils. ) 

1.  N.  occidental  is  "Wats.  Stems  decumbent,  4  to  11  in.  long, 
dichotomously  branched,  the  internodes  mostly  very  short;  leaves 
linear,  sessile,  the  lower  I  in.,  the  floral  mostly  3  to  6  lines  long, 
triangular,  raucronate;  flowers  solitary  in  the  axils  of  the  opposite 
leaves  and  bibracteate,  or  often  2  to  3  with  the  central  one  frequently 
bractless  and  the  lateral  often  pedicellate;  sepals  imbricated,  pinkish 
or  whitish,  chartaceous,  1  line  long,  carinate  and  concave,  especially 
th£  2  inner;  stamens  ^  the  length  of  the  sepals  and  opposite  them; 
ovule  attached  to  base  of  ovary  on  a  long  funiculus. 

Kare  in  our  limits;  alkaline  springs,  base  of  the  Pelejo  Hills, 
Solano  Co.,  where  it  is  nearly  extinct;  southward  through  the  San 
Joaquin  Valley,  where  it  is  common. 
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2.  BETA  L. 

Kobust  glabrous  biennials  with  large  fleshy  roots  and  alternate 
leaves,  the  radicaT  large  and  long-petioled,  the  floral  reduced  and 
sessile.  Inflorescence  spicate.  Flowers  fascicled  in  the  axils  of  the 
leaves  or  bracts,  perfect.  Sepals  5,  sometimes  costate  dorsally. 
Stamens  5,  opposite  the  sepals,  perigynous;  filaments  frequentlv 
<K>nnate  at  base.  Ovary  sunk  in  the  succulent  base  of  the  perianth 
And  partly  inferior;  styles  2  or  3,  short,  stigmatose  on  the  inside. 
Fruit  included  in  the  at  length  much  indurated  calyx.  Embrj-o 
Annular.  (Name  said  to  be  from  the  Celtic,  bett,  red,  on  account  of 
the  color  of  the  root.) 

1.  B.  vulgaris  L.     Beet.     Root  biennial,  1}  to  2  in.  in  diameter, 

3  to  6  in.  long,  tapering  downwards;  stems  stout,  2  to  4  ft.  high, 
paniculately  branched  above;  leaves  6  to  9  in.  long,  oblong  or  oval, 
undulate;  cauline  smaller,  ovate-lanceolate;  flowers  greenisn-white  in 
sessile  clusters,  forming  slender  spikes,  these  disposed  in  a  leafy 
panicle;  seed  rugose. 

Marshes  near  Alvarado;  Petaluma.  An  escape  from  gardens. 
June. 

3.  CHENOPODIUM  L.      Goosefoot.     Pigweed. 

Annual  or  perennial  herbs,  frequently  white-mealy  or  glandular, 
with  alternate  petioled  leaves.  Flowers  perfect,  greenish,  bractless 
and  sessile,  clustered  in  axillary  or  terminal  spikes.  Spikes  often 
panicled.  Calyx  5  (or  3  to  4)-parted,  the  lobes  usually  somewhat 
•carinate  or  in  fruit  crested,  and  commonly  completely  covering  the 
seed-like  achene.  Stamens  6  or  fewer.  Ovary  depressed;  styles  2, 
rarely  3  to  4,  slender.  Pericarp  membranous,  closely  investing  the 
:seed.  Embryo  annular,  sometimes  incompletely  so.  (Greek  cben, 
goose,  and  pous,  foot,  on  account  of  the  shape  of  the  leaves. ) 

Annual;  calyx  parted  into  lobes  or  segments. 
Finely  mealy,  not  pubescent  or  glandular;  perianth  dry,  closely  persistent  on 
the  seed;  embryo  annular. 

Erect,  herbage  light  green 1 .  C.  album. 

Difflise,  herbage  dark  green 2.  C.  murale. 

Not    mealy,  jg^landular-pubescent    and    aromatic;    fruit   seed-like,   small, 
Included  in  the  dry  perianth;  embryo  curved. 
J..eave8  slender-petloled;  fhiit  imperfectly  enclosed;  spikes  cymose-diverg- 

ing,  leafless 3.  C.  Botrya. 

Leaves  slightly  petioled;  firuit  perfectly  enclosed. 

Spikes  dense,  leafy 4.  C  ambrosiaides. 

Spikes  more  elon^ted,  leafless b.  C.  arUhdmintieum, 

Neither  glabrous  nor  mealy;  flowers  in  dense  short  axillary  spikes;  perianth 
more  or  less  fleshy  in  fruit,  enclosing  the  utricle;  embryo  annular .... 

6.  C.  rubrum. 
Perennial;  calyx  merely  toothed  or  cleft,  more  distinctly  synsepalous.  In  fruit 
dry*  leaves  broadly  triangular;  spike  terminal,  leafy  only  below;  fruit 
seed-like,  exserted;  embryo  annular 7.  C.  OcU-^omicum. 

1.  C.  album  L.    Pigweed.    White  Goosefoot.    Commonly  2  to 

4  ft.  high,  erect,  usually  paniculately  branched;  herbage  more  or  less 
light  green  or  white-mealy;  leaves  rhombic-ovate,  sinuate-dentate 
below  or  about  the  middle,  the  uppermost  varying  to  lanceolate,  and 
subentire,  1  to  2  in.  long,  whiter  beneath  than  above;  flowers  densely 
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clustered  in  close  spikes,  the  panicle  strict  and  close  or  somewhat 
spreading;  calyx  about  f  line  wide  in  fruit,  the  lobes  strongly 
carinate. 

A  very  common  European  weed  in  half  cultivated  lands,  flowering 
in  late  summer  and  early  autumn. 

2.  C.  murale  L.  Nettlk-leaved  Goosefoot.  Bather  stout 
and  succulent,  the  loose  branches  decumbent  and  ascending,  8  to  15 
in.  long;  herbage  dark  green,  the  growing  parts  very  finely  mealy; 
leaves  rhombic-ovate,  irregularly  and  sharply  toothed  above  the 
base,  1  to  If  in.  lon^;  flowers  in  rather  dense  a^llary  or  terminal 
spicate  panicles;  panicles  leafless,  or  nearly  so;  fruiting  calyx  closed; 
seed  acutely  margined. 

Naturalized  from  Europe;  a  common  weed  in  old  yards  and  waste 
places,  flowering  through  the  winter. 

3.  C.   Botrys  L.    Jerusalem  Oak.     Glandular  pubescent  and 
viscid  throughout;   leaves  slender-petioled,  ovate  to  oolong,  }  to  1^ 
in.  long,  obtuse,  truncate  or  cuneate  at  base,  sinuately  pinnatifld  and- 
the  lobes  usually  toothed;  spikes  cymose,  diverging,  loose,  leafless; 
perianth  not  completely  enclosing  the  fruit. 

"Waste  places  near  dwellings  and  in  stream  beds;  naturalized  from 
Europe  and  widely  distributed  but  not  common.      Stockton;  Vaca-. 
ville;  "Winters;  Kelseyville;  Russian  River;  Coyote  Creek,  between 
San  Jose  and  Gilroy.     July-Sept. 

4.  C.  ambrosioides  L.  Mexican  Tea.  Glabrous,  scarcely 
glandular;  when  young  sometimes  tomentose-pubescent;  2  to  3J  ft. 
high,  usually  stout  and  branched;  leaves  slightly  petioled,  oblong  or 
lanceolate,  2  to  5  in.  long,  repand-toothed  or  nearly  entire,  the  upper 
tapering  to  both  ends;  flowers  in  dense,  axillary  clusters  upon  the 
branches,  forming  a  leafy  spike;  calyx-lobes  obtuse,  appressed;  styles 
3,  sometimes  4;  pericarp  deciduous. 

Common  near  salt  marshes  and  abundant  along  interior  streams; 
mostly  autumnal.  Alameda;  "West  Berkeley;  Ross  Valley;  Napa 
River;  Suisun  Marshes;  Sacramento  River. 

5.  C.  anthelnninticunn  L.  Wormseed.  Resembling  the  pre- 
ceding; sometimes  perennial  (?);  herbage  light  green,  glandular- 
puberulent  and  highly  aromatic;  leaves  sinuate-serrate  or  the  lower 
sometimes  laciniate-pinnatifid,  2 J  or  mostly  1  in.  long,  or  less;  inflo- 
rescence a  terminal  mostly  leafless  panicle  of  dense  but  elongated 
slender  spikes;  sepals  not  carinate,  enclosing  the  fruit;  seed  smooth 
and  shining,  obtusely  margined. 

Not  so  common  as  the  last,  but  appearing  to  hybridize  with  it. 
Alameda;  Benicia;  Lower  Sacramento;  Lake  Co. 

6.  C.  rubrunn  L.  Coast  Blite.  Stem  angled,  erect,  1  to  2  ft. 
high;  herbage  green  or  nearly  so;  leaves  lanceolate-oblong  to  broadly 
ovate,  coarsely  sinuate,  1  to  2  in.  long;  flowers  numerous  in  dense 
short  axillary  spikes;  calyx-lobes  2  to  4,  rather  fleshy;  stamens  1  to  2; 
seeds  shining,  tne  margin  acute. 

Sparingly  naturalized  from  Europe.  Andrus  Island,  Lower 
Sacramento;  Alvarado  Marshes.     Sept. 
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7.  C.  Califomicum  Wats.  Soap  Plant.  Stout,  erect  or  de- 
cumbent at  base,  1}  to  2^  ft.  high  from  a  very  large  simple  or 
branched  root;  herbage  green,  scarcely  at  all  mealy;  leaves  broadly 
triangular,  truncate  or  cordate  at  base,  or  subhastate,  sharply  and 
unequally  sinuate-dentate,  H  to  S^  in.  long,  on  petioles  1  to  4  in. 
long;  flowers  in  dense  clusters  of  8  or  9,  the  clusters  disposed  in  a 
simple  terminal  spike,  leafless  or  leafy  at  the  very  base;  calyx  cam- 
panulate,  barely  exceeding  1  line  in  length,  5-lobed;  lobes  broadly 
oblong,  obtuse,  denticulate  at  apex;  pericarp  persistent;  fruit  seed- 
like, large,  subglobose,  or  somewhat  compressed,  exserted,  f  to  1  line  • 
broad;  embryo  completely  annular. 

Wooden  V  alley  Grade  near  Mt.  George,  Napa  Co. ;  Loma  Prieta, 
Davy;  Hollister,  Setchell;  Pacific  Grove,  Tidestrom  (whose  specimens 
show  fruiting  spikes  over  1  ft.  long);  southward  to  Southern  Cali- 
fornia, where  it  is  very  common.  Apr. -May.  A  root  of  a  plant 
taken  from  the  Berkeley  Hills  in  1896  showed  8  strong  tap-like 
branches  below  the  depressed  caudex,  descending  vertically  over  2  ft. ; 
two  of  these  were  simple,  the  third  branched;  all  measured  at  their 
greatest  diameter  8  to  9  in.  in  circumference.  The  most  northerly 
locality  recorded  is  the  Marysville  Buttes,  Jepson^  1891. 

4.  ROUBIEVA  MoQ. 

Heavy-scented  herb,  with  prostrate  branches.  Leaves  alternate, 
deeply  pinnatifid.  Flowers  minute,  perfect  or  pistillate,  solitary  or  2 
or  3  together  in  the  axils;  calyx  deeply  urceolate,  3  to  6- toothed, 
becoming  saccate  and  contracted  at  the  top,  enclosing  the  fruit. 
Stamens  5,  included.  Ovary  glandular  at  the  top;  styles  3,  somewhat 
lateral,  exserted.  Pericarp  membranaceous,  glandular-dotted,  thin 
and  deciduous;  seed  vertical,  lenticular;  embryo  annular. 

1.  R.  multifida  Moq.  Branches  1  to  2  ft.  long;  leaves  ^  to  1|  in. 
long;  calyx  in  fruit  oDovate,  very  conspicuously  reticulate-veined. 
— fChenopodium  multifidum  L.) 

Native  of  Peru;  flrst  reported  from  Plumas  Co.  (prior  to  1880);  in 
recent  years  become  abundant  on  the  San  Francisco  sand  hills,  and  in 
waste  places  about  West  Oakland,  Vallejo,  and  Napa;  also  at  Vaca- 
ville,  where  it  was  flrst  noticed  in  1891. 

6.  ATRIPLEX  L. 

Herbs  or  shrubs,  usuallv  mealy  or  scurfy  with  bran-like  scales. 
Leaves  alternate  or  opposite.  Flowers  monoecious  or  dioecious,  in 
clusters,  or  mostly  short  spikes  which  are  either  simple  or  panicled, 
the  pistillate  and  staminate  in  separate  inflorescences  or  mingled  in  the 
same  cluster  (androgynous);  staminate  with  a  regular  4  or  5-parted 
calyx,  the  pistillate  consisting  of  a  pistil  enclosed  between  a  pair  of  ap- 
prised foliaceous  bracts,  without  perianth.  Bracts  either  free  or 
united,  much  enlarged  in  fruit,  the  margin  becoming  more  or  less 
dilated  or  foliaceous  and  the  sides  thickened,  indurated,  muricate  or 
variously  appendaged.  (The  ancient  Latin  name  of  these  plants 
derived  originally  from  the  Greek.) 

14 
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AimiialB  somawliat  snccnleBt  ad  maftly;  Immw  iMttotod*  Urn  lower  at  lacst 
1  in.  long;  braeCs  dUitfnct  or  nearly  so,  ovatefo  rhombic. 
Le«v» uoirt^  Hincefrfate;  ft«ftfBg boMts  ♦to  6  lines  EMig;  .   I.  A,  imteftr. 
I«kir«i  tEi>B«iftIia^faMtiUaordelt»i[i;ft3riti2iflrbi^  .  .  . 

%.A.  hamtUa, 
Leav^  tdangular-ovate;  fhiiting  bracts  1  Iin«  long;. ,  ,  .  .  Z.  A.  tnioaia. 
Ammati,  not  sneeiifent:  leases  lew  than  1  in.  lonr  (except  na  7>r  bcacts  raoro 
or  Issa  waitmA^  and  iaAbiateA  aiul  nnt-UlBBr  is  fSmtt,  llie  sMia  smootii* 


tootlMdor  appendn^ad. 
fiiostrate,  decussate  bratushed  thronghoat;  leayes  mostly  less  tluui  1%  lines 

loBsr 4.  A,  dtepres&a, 

SmetorascesAtaig^  ne«  dscnwalaiy  bErachedttosuflMat;. 

Lsavss:  coKiata-MHitew  sww1lft> ^ 9^  A.  combdaia. 

Leaves  oblong-lanceolate  to  oyate,  short  petiolate  or  mostly  eessflte.  .  .  .  . 

iMYsa  broadly  or  delftsld-oTatei  Che  lawes  petiolate;  ptentaetaS^ik.  Irfgh. 

Perennials. 
Ulterior  species  of  allhcllne  flats. 

UtfAm*;  leaifw  mostly  dentftta %,  A,  hmdtom. 

Bract  and  Bather  rilggld;  leayestenCira. %,  A./r»Uaaoiia. 

Seaboard  species. 
Stems  prostrate,  wiry;  fhiiting  hnscts  membraztous^  comptessetf. 

in.  A.  OBd^fbmicct. 
Stem  ve^HsIng,  stout;  frvdthig^  b»ctv  spongy,  gHobese*. .  .VL  A.  leueopkifBa. 

1.  A.  patula  L.  Stout  and  succulent,  erect,  10  to  18  in.  high, 
with  few  ascending  branches;  herbage*  gp!een,  only  the  growing  parts 
somewhat  mealy;  leaves  (the  lowest  often  opposite)  lanceolate  or 
linear,  sometimes  with  hastate  base;  inflorescence  more  or  less  leafy  at 
base;  bracts  rhombic-ovate,  thick  and  subcoriaceous,  4  to  6  lines  long 
or  more. 

Salt  marshes  about  San  Francisco  Bay;  common. 

2.  A.  hastata  L.  Kather  slender,  with  long  (1  to  2}  fL)  ascending 
branches;  herbage  mealy,  scarcely  succulent;  leaves  triangular- 
hastate  or  deltoid,  entire  or  sinuate-dentate,  1  to  2  in.  long,  often  as 
broad  or  broader,  on  petioles  3  or  4  lines  long;  flowers  in  dense  termi- 
nal and  lateral  spikes  1  (or  2)  in.  long;  fruiting  bracts  triangular- 
ovate,  IJ  (or  2)  lines  long. 

Common  at  the  edges  of  salt  marshes  about  San  Francisco  Bay. 
Bracts  very  variable  as  to  size  and  either  much  or  little  toothed,  or 
entire.  Lateral  angles  of  the  deltoid  leaves  often  prolonged  into 
salient  lobes.  • 

3.  A.  spicata  "Wats.  Annual,  erect,  12  to  16  in.  high;  herbage 
scurfy,  the  stem  below  glabra te;  leaves  triangular-ovate,  J  to  1  in.  or 
more  long,  irregularly  dentate  or  entire,  cuspidate,  on  petioles  1  to  6 
lines  long;  inflorescence  a  panicle  of  spikes;  flowers  androgynous,  the 
clusters  dense  on  the  often  long  (^  to  3 J  in.)  spikes;  staminate  calyx 
4-3epalous;  bracts  of  pistillate  flowers  nearly  concealed  by  the  male 
flowers,  ovate,  acute,  coherent  at  base,  free  at  apex,  in  fruit  little 
enlarged,  and  about  1  line  long. 

Low  alkaline  tracts  bordering  the  Sacramento  River  marshes  near 
Main  Prairie,  Solano  County,  Jepson,  July  5,  1891,  and  southward  to 
Livermore,  Greene.  The  leaves  of  seedlings  and  of  the  young  plant 
coarsely  and    irregularly  sinuate-toothed.      Spikes    sometimes  very 
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loofle.  The  $pecMS  oocnuoiuilly  exhibito  a  tendency  to  become 
^CMkHw.  VftT,  I1A6DKITA.  Very  slender,  simple,  5  to  8  in.  high; 
finntiBg  \mmA»  H  lioes  loog.— Laf^oon  Yallej,  Sotano  Co.,  Sept.  1891. 

4.  A.  d«pr#tM  J«M<m,  Annual,  proatnite,  gmykh'mnrfy; 
«t«mB  alcmkn*,  1  lo  4-  m.  long,  deounately  bmodMd  tkfonghout; 
le«v«s  oppotitei,  Msilte,  Woadly  derate,  acute,  a  line  or  two  long; 
fldwets  m  the  axito  of  Uie  opfMette  leaves  in  ehisten  of  4;  tbese  and 
the  tubtettdlftg  leitirea  croircM  on  the  bfanehkits,  the  internodcs  at 
time  of  ^owmag  a  line  lomr  or  less;  fhnting  braeti  otate4ia8tate, 
aoate,  win^toie,  or  the  paif  ofhaatate  lobes  repiesentiirg  the  wi«g. 

Low  saline  spots,  base  of  the  Pelejo  Hills,  Solano  Go.  Bemarfc- 
*bTe  aMong  oifr  species  for  its  decussate  branching  and  proetrate 
habit.  The  ktfloreacenee  is  androgynous,  commonly  2  staminate  and 
2  pistillate  iowen  in  eaeh  cluster.  The  bracts  are  seldom  partiany 
disCinct  even  at  the  apex,  the  sides  smooth. 

5.  A.  cordfulata  Jepson.  Widely  and  oppositely  branched  at  base, 
ahetnately  and  sparin^y  so  above,  7  to  lo  in.  high,  the  branches 
commonly  virgate,  erect  or  ascending;  herbage  scurfy  throughout; 
leaves  sessile,  coidate-ovate,  3  or  4  lines  long;  flower-clusters  in  all 
the  axils,  consisting  of  both  staminate  and  pistillate  flowers;  calyx 
tomentosely-scurfy  and  deeply  4-cleft;  fruiting  bracts  semi-orbicular, 
1}  to  2  lines  bread,  much  compressed,  sessile  or  short-stipitate,  the 
margin  with  ao»te  teeth,  the  terminal  tooth  commonly  the  lar^2:est, 
the  sides  smooth  or  the  lower  bearing  one  or  more  tooth-like  pro- 
jections. 

Near  Vacaville,  Solano  Co.;  low  plains  of  the  San  Joaquin  south 
of  Stockton.  July- Aug.  The  androgynous  clusters  are  commonly 
of  8  staminate  and  8  to  5  pistillate  flowers. 

6.  A.  coronata  Wats.  Rather  stout,  scurfy,  1  ft.  high;  leaves 
oblong-ovate,  the  larger  8,  the  smaller  4  lines  long,  contracted  at  base 
to  a  short  petiole,  or  sessile;  flowers  in  axillary  clusters,  androgynous; 
bracts  of  uie  pistillate  flower  sessile  or  shortly  pedicellate,  strongly 
compreesed,  summnded  by  a  gash-tootbed  herbaceous  margin  nearly 
as  broad  as  the  body,  the  sides  rarely  muriculate. 

First  collected  in  1862  by  Brewer  (no.  1189)  in  or  near  Livermore 
Pass;  nothing  quite  like  the  original  specimens  have  since  been  dis- 
covered, but  these  are  merely  robust  tranches  broken  off  a  young 
plant.  I  take  A.  verna  Jepson  to  be  the  same  specifically  and  the 
plants  so  called  are  now  to  be  known  as 

Var.  verna.  Annual,  low,  only  8  to  6  in.  high,  sometimes  rather 
stout,  white-scurfy  throughout;  branches  simple  or  nearly  so,  two  or 
three  pairs  opposite  at  oase,  the  upper  alternate;  leaves  oblong- 
lanceolate  or  ovate,  sessile,  8  to  5  lines  long;  flowers  androg^'uous  in 
the  axils  of  the  leafy  stems,  two  or  three  in  a  cluster;  calyx  deeply 
4-cleft;  stamens  4;  fruiting  bracts  orbicular,  compressed,  2  lines  long, 
the  margins  crenate-dentate. — Collinsville,  Jepson;  Antioch,  MTt<, 
Brandegee;  and  southward  to  saline  flats  near  San  Felipe,  Santa  Clara 
Co.,  SefchfU  and  J^aon.     May-June. 

7.  A.  expansa  Wats.     Annual,  erect,  much  bninched,  2  to  ^  ft. 
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high;  herbage  closely  and  finely  mealy-acurfy;  leaves  1  to  8  in.  long^ 
broadly  ovate  or  deltoid-ovate,  irregularly  and  sharply  sinuate- 
toothed,,  the  lower  on  stout  petioles  9  or  10  lines  long  and  strongly 
3-nerved  from  the  base,  the  upper  reduced  to  sessile  and  mor^or  less 
cordate  floral  bracts  as  broad  or  broader  than  long;  flower  clusters 
showing  a  tendency  to  become  unisexual,  the  staminate  flowers  in  the 
lower  clusters  more  or  less  sterile;  fruiting  bracts  numerous,  clustered 
in  the  axils  of  the  leaves,  sessile,  orbicular,  mostly  3-nerved,  2  lines 
long,  2J  to  3  lines  broad,  usually  emarginate  at  apex,  the  wing  sharply 
toothed,  partly  distinct,  and  commonly  bearing  on  one  'face  a  few 
irregular  projections  or  crests. — (A.  trinervata  Jepson.) 

Low  alkaline  areas  from  the  base  of  the  Coast  Range  foothills  of 
northwestern  Solano  Co.  southeastward  to  the  lower  San  Joaquin^ 
where  it  is  a  weed  in  the  grain  fields  near  the  river.  Kecent  speci- 
mens from  Solano  Co.  seem  to  indicate  that  the  plants  there  are  more 
or  less  dicecious.  A.  nodosa  Greene,  Pitt.  i.  .40,  is  unmistakably  a 
monstrous  form  of  this  species,  perhaps  due  to  insect  stings.  A  speci- 
men from  near  Stockton,  Davy^  matches  in  some  of  its  branches  the 
abnormal  branches  and  inflorescence  of  A.  nodosa;  the  remaining 
branches  are  typical  A.  expansa! 

8.  A.  bracteosa  Wats.  Perennial,  more  or  less  diffuse,  with 
stems  1  to  several  ft.  long;  branches  smooth  and  shining,  straw- 
yellow;  foliage  finely  grayish-scurfy;  leaves  oblong-ovate,  acute,  4  to 
9  lines  long,  thin,  sharply  but  sparingly  toothed  or  the  smaller  entire; 
flower  clusters  unisexual,  the  staminate  in  terminal  submoniliform 
spikes,  the  pistillate  axillary;  fruiting  bracts  a  line  long,  the  margin 
laciniately  toothed  or  simply  dentate  and  the  central  tooth  lanceolate 
and  conspicuous. 

Sacramento,  Michener;  Andrus  Island  and  Tyler  Island,  Lower 
Sacramento,  Jepson;  Antioch,  Mrs.  Brandegee;  and  southeastward 
through  the  San  Joaquin  Valley  to  Kern  Co.,  where  it  is  common. 

9.  A.  fruticulosa  Jepson.  Perennial;  herbaceous  or  sufiTrutescent 
below,  erect,  6  to  18  in.  nigh,  and  branched  from  the  base,  the  stems 
simple  below,  with  terminal  branchlets;  herbage  grayish;  leaves 
sessile,  lanceolate  or  narrowly  oblong,  }-  to  }  in.  long;  staminate 
flowers  in  dense  globose  clusters  2  lines  in  diameter,  the  clusters  in  a 
terminal  simple  or  sometimes  slightly  branched  spike,  naked  or  nearly 
so;  pistillate  chiefly  below,  from  the  leaf  axils;  calyx  deeply  5-cleft^ 
occasionally  unequally  parted  and  one  lobe  reduced;  fruiting  bracts 
orbicular,  1 J  to  2  lines  broad,  the  margins  partly  free,  the  sides  tooth- 
crested;  seed  nearly  a  line  broad. 

Leesville,  Colusa  Co.;  alkaline  flats  near  the  Little  Oak  Ranch, 
Solano  Co.,  Jepson;  Antioch,  Mrs.  Brandegee,  June  8,  1892.  The 
name  not  well  chosen,  but  the  flrst  specimens  with  perennial  woody 
stems  3  to  6  in.  high. 

10.  A.  Californica  Moq.  Finely  white-mealy  or  somewhat 
glabrate  in  age;  the  hue  of  the  herbage  mostly  greenish;  root  large 
and  somewhat  fleshy;  stems  slender,  wiry,  mostly  herbaceous,  pros- 
rate,  often  much  branched  and  forming  a  thick  mat;  leaves  thinnish,. 
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ovate-lanceolate  to  oblong-lanceolate,  2  to  6  lines  long,  sessile,  or 
narrowed  at  base  into  a  very  short  petiole;  staminate  flowers  in  termi- 
nal spikes;  pistillate  flowers  in  axillar}'  clusters;  fruiting  bracts  mem- 
branous,  ovate,  acute,  entire,  loosely  closed  over  the  utricle,  but  not 
united,  1}  lines  long  or  less. 

Not  uncommon  on  sandy  beaches  from  Point  Keyes  and  about  San 
Prancisco  Bay,  southward  to  Santa  Cruz,  Setchell,  and  Santa  Monica, 
Alderson.  Apr.-May.  Roots  cylindrical  or  fusiform,  J  to  1  in. 
thick   and   \\  to  4  in.    long. 

11.  A.  leucophylla  Dietr.  Stems  prostrate,  densely  light  brown- 
scurfy,  1  to  several  ft.  long,  often  somewhat  woody  at  base,  with 
usually  many  short  ascending  branches;  leaves  thick,  orbicular  to 
elliptic  or  elliptic-ovate,  4  to  8  lines  long,  sessile,  3-nerved;  calyx 
rather  large,  5-cleft;  staminate  clusters  in  a  dense  terminal  spike  J  to 
1  in.  long;  pistillate  flowers  2  or  3  together  in  axillary  clusters;  fruit 
globose  or  nearly  so,  IJ  to  2  lines  long,  with  the  bracts  completely 
united  and  marginless  (except  at  the  apex  where  there  is  a  small 
ovate  double  wing)  and  the  sides  commonly  with  two  (or  several) 
warty  projections. 

Seabeaches,  very  common;  San  Francisco  and  southward.  Said  by 
Oreene  to  be  dioecious;  it  may  sometimes  be.  Tips  of  the  ovate 
wing  of  the  bract  commonly  spreading. 

6.  ALLENROLFEA  O.  Kuntze. 

An  alkaline  shrub  with  alternate  leafless  jointed  branches;  the 
•branchlets  fleshy  and  green  with  short  scale-like  leaves.  Flowers 
perfect,  arranged  spirally  by  threes  in  a  crowded  spike,  in  the  axils 
of  'fleshy  suMessile  bracts.  Calyx  of  4  (or  6)  concave  carinate 
imbricated  sepals,  more  or  less  united.  Stamens  1  or  2,  with  slender 
filaments  at  length  exserted.  Ovary  oblong,  axial;  styles  2,  rarely  3, 
commonly  distinct.  Pericarp  membranous,  free  from  the  vertical 
oblong  seed.  Embryo  green,  nearly  surrounding  the  rather  copious 
albumen.  (Named  for  Allen  Rolfe,  a  member  of  the  botanical  staff" at 
Ktjw,  England.) 

1.  A.  occid entails  O.  Kuntze.  Kern  Greasewood.  Erect, 
diff'usely  branched,  4  ft.  high  or  less;  vestiges  of  leaves  very  short, 
broadly  triangular  and  amplexicaul,  acute,  often  nearly  obsolete; 
spikes  numerous,  sessile  or  nearly  so,  cylindrical,  3  to  10  lines  'long; 
bracts  rhomboidal;  flowers  crowded,  slightly  exserted;  calyx  becom- 
ing spongy  and  enclosing  the  fruit.— (Spirostachys  occidentalis  Wats.) 

Alkaline  soil  in  the  Livermore  Pass,  Setchell  and  Jepmn^  1896; 
abundant  in  strongly  alkaline  soil  about  Byron  Springs,  Dan/^  1898. 
Frequent  in  the  Great  Basin  and  upper  San  Joaquin  but  of  rare 
occurrence  in  western   California. 

7.  SALICORNIA  L.     Samphire.     Glasswort. 

Low  saline  very  succulent  plants,  ours  herbs,  with  leafless 
jointed  stems  and  opposite  branches.  Inflorescence  spicate-cylin- 
drical.     Flowers  perfect,  immersed  in  the  hollows  of  the  thickened 
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upper  jointo,  and  disposed  in  opposite  dusters  of  3,  the  lateral  oaea 
of  each  trio  often  only  staminate.  Calyx  small  and  bladder-lfke, 
with  an  anterior  opening,  formed  of  2  sepals  laterally  f^aoed  and 
united  above  and  below,  m  fruit  spongy  or  thickened  on  tne  margins. 
Stamens  2,  exserted  in  flower.  Ovary  oblong;  styles  2  to  8,  shorty 
free.  Pericarp  membranous,  in  our  species  Mlherent  to  the  Tertical 
seed.  Endosperm  small;  embryo  thicK.  (Name  from  sal,  salt,  and 
cornu,  horn,  plants  of  saline  habitat  with  horn-like  branches.) 

1.  S.  ambigua  Michx.  Pickle-weed.  Stems  5  to  12  in.  long, 
from  woody  rootstocks,  erect  or  decumbent  and  rooting  at  the  joints; 
herbage  greenish;  spikes  slender,  terminal,  not  thicker  than  the  sterile 
portions  of  the  stem,  short-jointed,  the  scales  short;  flowers  nearly 
equal  in  height;  seed  ^  line  long. 

Very  abundant  in  salt  marshes  about  San  Francisco  and  Suisun 
Bays.  S.  Califomica  Jepson,  of  the  Upper  San  Joaquin  Valley,  ha» 
intercalary  spikes  much  thicker  than  the  sterile  portions  of  the  stem. 

8.  SU>EDA  Forsk.    Sea  Elite. 

Fleshy  plants  of  salt  marshes  or  alkaline  plains,  with  alternate  sub- 
terete  linear  leaves.  Flowers  perfect,  or  perfect  and  pistillate  on  the 
same  plant,  sessile  in  the  axils  of  the  leafy  bracts,  minutely  bracteo- 
late;  calyx  6-parted,  fleshy,  enclosing  the  utricle  and  mostly  carinate 
or  crested.  Stamens  6.  Styles  2  or  3,  short  and  rather  thick.  Seed 
with  a  black,  shining,  crustaceous  testa  and  a  spiral  embryo,  the  rad- 
icle exterior.     (Name  from  the  Arabic.) 

• 

Succulent,  woody  only  at  base;  branches  decumbent,  with  ascending  branch- 
lets;  flowers  1  to  3  in  the  axils 1.  8.  Califomica, 

Mostly  sufTrutescent,  with  erect  main  stem  and  ascending  branches;  flowers 
5  or  6  in  the  axils 2.  S.  Toirreyana. 

1.  S.  Califomica  "Wats.  Glabrous  and  slightly  glaucous;  main 
stem  or  woody  trunk  short,  J  ft.  high,  1  to  IJ  in.  in  diameter,  giving 
rise  to  decumbent  branches  3  to  9  ft.  long;  tnese  woody  for  1  or  2  ft. , 
then  succulent,  bearing  ascending  or  erect  branchlets  J  to  1  ft. 
long,  and  forming  low  circular  plants  6  to  12  ft.  in  diameter;  leaves 
spreading  or  somewhat  recurved,  densely  crowded  upon  the  branch- 
lets,  broadly  linear,  acute,  6  lines  long;  flowers  large,  2  lines  broad, 
1  to  3  in  the  axils;  when  3  the  central  one  perfect,  the  2  lateral 
smaller  and  pistillate;  perianth  deeply  cleft,  the  lobes  with  narrow, 
scarious  margins,  not  cucullate-appendaged;  pericarp  at  maturity 
thin  and  watery;  seed  vertical,  J  line  broad,  notched  at  the  lower 
end,  the  testa  jet-black,  smooth  and  brittle. 

Sandy  beaches  bordering  San  Francisco  Bay;  rarely  collected. 
San  Pablo  Landing,  Bolander;  abundant  on  Bay  Farm  Island, 
Jepson.  Sept. -Oct.  The  flowers  are  decidedly  protogynous,  the 
two  or  three  stigmas  being  exserted  between  the'  tips  of  the  calyces 
before  the  flower  expands.  The  ovary  is  surmounted  by  a  short 
thick  column,  the  styles  arising  from  the  concavity  of  the  cup-shaped 
summit  of  the  column.  The  herbage  quickly  blackens  in  drying  or 
when  broken,  as  commonly  in  the  genus. 
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2.  S.  Torreyana  Wats.  Thickly  branched  plant  of  Vushy  habit, 
about  2  ft.  hign,  the  central  stem  erect,  and  the  (€  to  14  in.  long) 
branches  ascending  or  suberect,  a  woody  base  5  to  12  in.  high  persist- 
ing throtigh  the  winter;  leaves  linear,  subterete,  narrow  at  base,  5  to 

7  lines  long,  mostly  acnte,  the  floral  similar;  clusters  several  (mostly 
7)-flowered;  perianth  rather  deeply  cleft,  the  lobes  often  somewhat 
thickened  at  the  apices  and  incurved  or  slightly  cucullate,  with 
narrow  scarious  margins;  seed  vertical,  ^  line  broad,  dark  brown, 
smooth  and  shining. 

Alkaline  isoil,  Livermore  Pass,  Jepscni^  June,  1896;  Byron  Springs, 
Hansen^  Sept.,  1899.  Branches  mostly  flexuous,  or  somewhat  crooked. 
Main  stems  rarely  depressed,  with  prostrate  branches.  Ovary  and 
styles  similar  to  the  foregoing. 

27.  NYCTAGINACE/E.     Fouk-o' clock  Family. 

Ours  succulent  herbs  with  opposite  entire  petioled  leaves  and 
swollen  joints.  Flowers  perfect,  delicate.  Involucre  of  several 
distinct  bracts  subtending  a  many-flowered  head,  or  calyx-like  and 
containing  1  to  many  flowers.  Petals  none.  Calyx  tubular,  colored 
like  a  corolla,  4  to  6-lobed,  its  persistent  base  constricted  over  the 
1-celled  1-seeded  superior  ovary,  forming  a  hardened  pericarp-like 
covering  to  the  achene.  Stamens  3  to  5,  slender,  hypogynous  or 
perigynous.  Embryo  coiled,  with  broad  foliaceous  cotyledons,  the 
endosperm  in  the  center. 

1.  ABRONIA  Juss. 

Ours  perennial  seaside  herbs  with  viscid  herbage.  Peduncles  axil- 
lary or  terminal,  bearing  a  many-flowered  head  subtended  by  6  to  16 
distinct  involucral  bracts.  Flowers  showy.  Calyx  salver-form.  Sta- 
mens commonly  5,  unequal,  included  in  the  tube  and  adnate  to  it. 
Style  included.  Persistent  base  of  calyx  indurated,  3  to  5- winged, 
more  or  less  reticulate,  enclosing:  a  cylindrical  achene.  Embryo  with 
one  cotyledon.     (Greek  abros,  graceful.) 

Calyx  rose-purple;  wings  thin  but  solid "i.  A.  umbellata. 

Calyx  yellow;  wings  thicker,  the  central  cavity  of  the  fruit  extending  through 
them 2.  A.  latifolia. 

1.  A.  umbellata  Lam.  Common  Sand-Verbena.  Stems  slender, 
prostrate,  viscid,  1  to  3  ft.  long;  leaves  nearly  glabrous,  roundish  or 
ovate  to  narrowly  oblong,  the  margin  often  somewhat  sinuate,  1  to  IJ 
in.  long,  narrowed  at  base  to  a  slender  petiole;  heads  10  to  15-flowered, 
peduncles  2  to  6  in.  long;  involucral  bracts  narrowly  lanceolate,  2  or 

8  lines  long;  calyx  rose-purple,  6  to  8  lines  long;  lobes  5,  emarginate; 
fruit  rigid  and  hard,  oblong,  attenuate  at  each  end,  4  to  5  lines  long; 
wings  thin,  broadest  above  and  often  truncate,  narrowed  to  the  base. 

Common  on  the  whole  California  seacoast.     June-Oct. 

2.  A.  latifolia  Esch.  Yellow  Sand- Verbena.  Very  succulent; 
stems  stout,  1  to  2  ft.  long,  prostrate,  only  the  leaves  and  flowering 
peduncles  ascending  or  erect;    leaves  broadly  ovate  to  suborbicular 
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and  broader  than  long,  truncate  or  reniform  at  base,  J  to  IJ  in.  long; 
petioles  longer  than  the  leaves;  peduncles  usually  exceeding  the 
leaves;  bracts  5,  broadly  ovate,  2  lines  long;  flowers  somewhat  fra- 
grant; calyx  yellow,  J  in.  long,  the  limb*6-lobed  and  the  lobes 
emarginate;  fruit  coriaceous,  4  to  6  lines  long,  acute  at  each  end; 
wings  4  to  6,  commonly  6. 

Common  along  the  seashore  from  Monterey  northward;  also  at 
West  Berkeley.     May-No  v. 

28.  PORTULACACE/E.     Purslane  Family. 

Low  herbs  with  succulent  entire  leaves  and  regular  flowers.  Calyx 
chorisepalous  (synsepalous  in  Portulaca).  Sepals  2  (or  in  Lewisia  4  to 
8),  fewer  than  the  petals.  Petals  3  to  16,  often  5.  Stamens  3  to  20, 
sometimes  more  numerous.  Ovary  superior;  s^les  2  to  8,  united 
below  or  distinct,  stigmatic  along  the  inside.  Fruit  a  1-celled  cap- 
sule, dehiscent  from  the  apex  by  2  or  3  valves,  or  circumscissile,  the 
top  falling  away  as  a  lid. 

Sepals  2,  united  below  and  partly  adherent  to  the  ovary,  the  tree  upper  portion 
deciduous;  capsule  circumscissile,  opening  at  the  middle  by  a  lid 

1.  Portulaca. 
Sepals  6  to  8,  distinct  and  free  from  the  ovary,  persistent; 'capsule  oircumscissile 

near  the  base,  the  upper  deciduous  part  splitting  A-om  below 

2.  Lewisia. 
Sepals  2,  distinct  and  free  from  the  ovary,  persistent. 

Flowers  racemose  or  axillary;  capsule  3-valved,  style-branches  8. 

Petals  mostly  red,  showy;  stamens  mostly  5  or  more  ...  3.  Galandrinia. 

Petals  mostly  white  or  pinkish;  stamens  3  to  5 4.  Montia. 

Flowers  in  scorpioid  spikes;  capsule  2-valved;  sepals  more  or  less  scarions  .  . 

5.  Calyptridium. 

1.  PORTULACA  L. 

Fleshy  prostrate  annual  with  alternate  leaves  and  yellow  flowers. 
Calyx  2-cleft,  the  tube  adnate  to  the  ovary  below.  Petals  6  (rarely 
6),  inserted  with  the  stamens  on  the  calyx.  Stamens  7  to  20.  Style 
mostly  3  to  8-parted.  Fruit  a  1-celled  globose  capsule,  opening 
transversely,  the  upper  part  coming  ofl"  like  a  lid.  Seeds  many. 
(Old  Latin  name.) 

1.  P.  oleracea  L.  Common  Purslane,  Glabrous;  leaves  cune- 
ate  or  obovate;  flowers  sessile,  opening  only  in  sunshine. 

Common  in  low  lands:  Napa  Valley;  Lake  Co.  I 

2.  LEWISIA  Pursh. 

Acaulescent  fleshy  perennials  with  very  thick  farinaceous  root 
bearing  a  rosulate  cluster  of  leaves  and  short  1-flowered  scapes. 
Flowers  large  and  handsome.  Sepate  (in  ours)  6  to  8,  herbaceous,  per- 
sistent. Petals  (in  ours)  12  to  16,  varying  from  white  to  red.  Sta- 
mens (in  ours)  numerous.  Style-branches  3  to  8,  flliform,  stigmatic 
their  whole  length.  Capsule  circumscissile  near  the  base,  the  upper 
deciduous  part  more  or  less  valvate-cleft  from  the  base.  (In  honor  of 
Capt.  Lewis  of  the  Lewis  &  Clarke  expedition  across  the  continent, 
who  collected  the  following  specie's.) 
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1.  L.  rediviva  Pursh.  Bitter  Koot.  Leaves  thick,  linear; 
scapes  1  or  2  in.  high,  jointed  above  the  middle  and  bearing  an 
involucral  whorl  of  6  or  7  scarious  subulate  bracts;  petals  pink  or 
bright  rose,  J  to  1  in.  long,  spreading  rotately. 

Mt.  Hamilton;  Mt.  Diablo;  high  peaks  east  of  Napa  City  (ace.  to 
Greene);  Sonoma  and  Napa  ridge,  "number  of  style-branches  in  4 
flowers  examined =3,  4,  6,  7,"  Brewer;  the  only  known  localities 
within  our  limits.  It  is  the  "Racine  d'Am^re  "  of  the  French  trap- 
pers of  the  Rocky  Mountains  of  the  Northwest  where  it  is  common 
and  an  article  of  food  among  the  Indians.     May. 

3.  CALANDRINIA  HBK. 

Low  fleshy  annuals  with  alternate  leaves  and  ephemeral  red  or  rose- 
colored  flowers,  rarely  varying  to  white.  Sepals  2,  persistent.  Petals 
3  to  7.  Stamens  5  or  more,  rarely  3,  seldom  of  the  same  number  as 
the  petals.  Style-branches  3.  Capsule  3-valved  from  the  apex. 
Seeds  numerous,  black  and  often  shining.  (J.  L.  Calandrini,  Swiss 
botanist. ) 

Capsule  enveloped  by  tbe  fruiting  calyx;  branches  mostly  ascending  or  erect; 

var.  Menziesii  of \.  C.  cauletcens. 

Capsule  nearly  twice  as  long  as  the  fruiting  calyx;  branches  mostly  trailing   . 

2.  C.  Breweri. 

1.  C.  caulescens  HBK.  var.  Menziesii  Gray.  R£d  Maids. 
Branching  from  the  base  and  more  or  less  diffuse,  or  erect  and  simple, 
2  or  3  to  18  in.  high;  leaves  narrowly  oblanceolate  to  linear,  acute; 
calyx  glabrous,  or  somewhat  hispidulous  on  the  margin  or  midrib  of 
the  sepals;  petals  5,  orbicular-obovate,  retuse  at  apex,  crimson  or 
rose-red,  3  or  4  lines  long;  stamens  7  to  13,  commonly  10  to  12,  rarely 
fewer  than  7;  capsule  ovate,  short-pointed,  enveloped  by  the  sepals 
which  are  nearly' or  quite  as  long. — (C.  Menziesii  T.  &  G.) 

Sometimes  in  fields  and  pastured  nills;  in  wet  years  very  abundant 
in  orchards  and  vineyards,  often  occupying  such  exclusively  and 
behaving  like  an  inamigrant.     Mar. -Apr. 

2.  C.  Breweri  "Wats.  Stems  lax,  trailing  or  sometimes  ascending, 
nearly  1  to  quite  2  ft.  long;  leaves  spatulate  or  oblong-spatulate; 
flowers  sparse;  pedicels  longer  than  in  no.  1,  often  deflexed  in  fruit; 
capsule  narrower  and  longer  (5  lines  long),  at  length  nearly  twice  as 
long  as  the  calyx. 

Near  summit  of  Mt.  Tamalpais,  Jepson;  Santa  Inez  Mountains 
(where  first  collected  by  Brewer).     June. 

4.  MONTIA  L.     Indian  Lettuce. 

Moderately  succulent,  very  glabrous  and  often  glaucous,  low  herbs. 
Leaves  mostly  radical.  Flowers  white  or  pinkish,  rarely  rose-color, 
usually  reopening  the  second  or  third  day.  Sepals -2,  persistent. 
Petals  6  (in  M.  fontana  3),  equal  or  somewhat  unequal,  distinct  or 
more  or.less  connate  at  base.  Stamens  6  or  3.  Style-branches  3. 
Capsule  3-valved  from  the  apex.     Seeds  2  or  3. 
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Leaves  all  radical,  except  a  settdle  and  «ften  uatted  oppoaite  canline  pair 
under  the  lufloresceDce;  petals  5,  retuseor  notched,  eqaal. 

Cauline  pair  of  leaTes  distinct;  perennial 1.  if.  ^biriea. 

Cauline  pair  oonnato-perfoHate  mk>  a  rotrndish  or  ang^nlar  disk;  petals  whllar 

little  sarpassing  the  caljx;  rather  coarse  annual .  .  .  2.  Jf.  perjoliata. 
Cauline  pair  partially  joined  on  one  side,  rarely  on  both;  petals  pink,  about  3 
times  the  length  or  the  calyx;  rather  slender  annual .  s.  M.  gpptophUoides. 
Cauline  pair  broadly  to  narrowly  lanceolate,  distinct  or  connate  on  one  side; 
petals  H'hite,  I  to  2  lines  long;  dwarfidi  annual  .  .  .  4.  Jf.  tpeUhulaia. 
Stems  bearing  many  alternate  small  leaves;  petals  5,  notched,  often  somewhat 
unequal. 

Perennial  by  stolons  or  bulblets;  stems  simple  and  peduncle-like 

5.  M.  parvi/oUa. 

Annual;  stems  difiriise  and  dichotomous 6.  M.  dijBfusa. 

Stems  bearing  opposite  leaves;  petals  3,  unequal,  connate  at  base  into  ft 
sympetalous  corolla  which  la  split  down  one  side.  .  .  7.  M.fontana, 

1.  M.  Sibirica  (L.)  Howell.  Erect,  9  to  18  in.  high;  radical 
leaves  loDg-petioled,  blades  ovate,  acuminate  or  barely  acute,  1  to  2 
in.  long;  cauline  pair  ovate  or  obovate  to  almost  orbicular,  distinct 
and  sessile,  or  short-petioled;  raceme  very  lax,  the  flowers  on  long  (2J 
in.  or  less)  pedicels;  sepals  ovate,  obtosish;  petals  pink  with  6  longi- 
tudinal rose-purple  lines,  emarginate  at  apex,  4  lines  long,  narrowed 
at  base  into  a  distinct  claw. — (Claytonia  Sibirica  L.) 

Swampy  places  along  the  coast.  Marin  Co.,  northward  to  Men- 
docino.    Feb. 

2.  M.  perfol lata  (Don n.)  Howell.  Miner's  Lettuce.  Usually 
4  to  10  (sometimes  16)  in.  high;  radical  leaves  long-petioled,  the 
earliest  narrowly  linear,  the  later  ones  ovate,  rhomboidal  or  deltoid; 
cauline  pair  completely  united  into  a  round  and  entire  or  angulately 
2-lobed  disk,  J  to  4  in.  broad;  flowers  in  pairs,  threes  or  fascicles,  in  a 
short-peduncled  or  sessile  more  or  less  interrupted  raceme;  petals 
white,  little  surpassing  the  calyx. — (Claytonia  perfoliata  Donn.) 

Everywhere  common  in  orchaixis  or  vineyards  and  in  the  shade  of 
Oak  and  other  trees  in  the  foothills  and  canons.     Feb.-June. 

Var.  nubigena  (Claytonia  nubigena  Greene).  Compact  plant 
with  glaucescent  heroage,  and  numerous  stems;  leaves  linear  or  a  few 
spatulate  at  apex;  racemes  dense;  flowers  white  or  pinkish,  twice  as 
large  as  in  the  species. — Marin  Co. ;  Mt.  Diablo. 

3.  M.  gypsophiloides  (F.  &  M.)  Howell.  Slender,  2  to  9  in. 
high,  the  branches  erect  or  ascending;  herbage  ver}^  pale  and  glau- 
cous; radical  leaves  linear  or  filiform,  the  flowering  stems  2  to  several 
times  as  long;  cauline  pair  ovate  to  linear-lanceolate,  partially  united 
on  one  side;  raceme  slender,  elongated;  flowers  for  tneir  size  showy 
and  most  delicately  beautiful;  petals  pink,  cuneate-obovate,  retuse, 
about  3  times  as  long  as  the  sepals. — (Claytonia  gypsophiloidea 
F.  &  M.) 

Northward  slopes  and  summits  of  the  Coast  Ranges  from  Mt. 
Diablo,  Brewer^  MacLean,  to  Mt.  Tamalpais;  Napa  Co.;  Healdsburg 
and  northward.     Last  of  Mar.  to  early  May. 

4.  M.  spathulata  (Dougl.)  Howell.  Densely  caespitose,  1  to  2i  in. 
high,  the  herbage  glaucous  and  very  fleshy;  leaves  linear  of*  slightly 
dilated   above,  nearly  terete;  cauline  leaves   lanceolate,   nearly  dis- 
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tinct  or  somewbat  connate  upon  one  (rarely  on  both)  sides,  nearly 
equaling  the  short  raceme;  sepals  much  shorter  than  the  petals,  these 
somewl^  quadrangular,  retuse  or  rounded  at  apex,  short-clawed, 
white  or  very  light  pink,  with  darker  pink  markings  at  base  of  blade; 
corolla  4  lines  broad;  anthers  vermilion. — (Claytonia  spathulata 
Itougl.) 

Common  on  gravelly  or  rocky  hill  tops  (often  in  vineyards  and 
other  cultivated  areas)  from  the  Oakland  Hills  and  San  Francisco 
northward  along  the  coast  and  as  far  eastward  as  the  summit  of  the 
mountains  bounding  Napa  Valley.     Peb.-Mar. 

5.  M.  parvifolia  (Moc.)  Greene.  Stems  at  base  bearing  clusters 
or  tufts  of  ovate  or  obovate  petioled  leaves,  1 J  in.  long  or  less;  above 
the  somewhfiit  caudex-like  base  the  stems  are  slender  with  scattered 
small  (2  to  4  lines  lone)  leaves  and  are,  therefore,  peduncle-like; 
sepals  roundish,  1  line  long;  petals  scarcely  unequal,  obovate  or 
oblanceolate,  emarginate,  rose-color  or  white,  4  or  5  lines  long;  cap- 
sule mostly  l-seeded. 

North  Coast  Banges;  Sierra  Nevada  from  Yosemite,  Bolnnder^ 
northward.  Thought  to  be  perennial;  certainly  propagating  by 
bulblets  formed  in  uie  leaf  axils. 

6.  M.  diffusa  (Nutt.)  Greene.  Diffusely  dichotomous,  the  stems 
6  to  8  in.  high,  leafy  and  flower-bearing  throusfhout;  leaves  deltoid- 
ovate,  the  upper  oblong-ovate,  contracted  at  base  into  a  petiole  as 
long;  racemes  numerous,  few-flowered;  pedicels  very  slender;  petals 
emarginate,  white  or  rose-color,  2  lines  long,  surpassing  a  little 
the  calyx;  seeds  covered  with  fine  elevated  lines  crossing  each  other 
at  right  angles. — (Claytonia  diffusa  Nutt.) 

Coniferous  woods:  Mill  Valley,  Marin  Co.,  ace.  to  Brandegee; 
Humboldt  Bay.     Rarely  collected  in  California. 

7.  M.  fontana  L.  Water  Montia.  Annual;  stems  slender  2 
to  6  in.  long,  ascending  or  procumbent;  leaves  opposite,  narrowly 
oblanceolate  or  oblong,  somewhat  connate  at  base;  petals  minute, 
white,  unequal,  united  at  base  into  a  sympetalous  corolla  which  is 
split  down  one  side  and  exceeds  little  the  calyx;  seeds  minute, 
roughened. 

Growing  along  the  margin  of  small  surface  streams  or  in  muddy 
places.     Marin  Co.  to  Napa  Co.,  and  northward.     Mar.-May. 

M.  Chamissonis  (Esch.)  Greene,  is  an  opposite-leaved  species  of 
the  higher  Sierras;  3  to  5  in.  high;  petals  5,  3  times  the  length  of 
the  calyx. 

5.  CALYPTRIDIUM  Nutt. 

Depressed  and  rather  succulent  herbs  with  alternate  spatulate  leaves 
and  small  ephemeral  Sowers  in  solitary  or  clustered  scorpioid  spikes. 
Sepals  2,  scarious  or  scarious-margined,  orbicular,  emarginate  at  apex 
and  base.  Petals  in  ours  4,  obovate;  stamens  1,  2,  or  3,  twice  the 
length  of  the  petals.  Style  simple;  stigmas  2.  Capsule  membrana- 
ceous, globose-ovate,  2-valved,  few  to  many-seeded.  (Name  derived 
from  kaluptra,  a  calyptra,  the  petals  closing  over  each  other  and 
carried  up  on  the  capsule.) 
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Stamens  1,  2,  or  3,  shorter  than  the  i>etal8;  style  very  short  or  almost  none  .  .  . 

1.  C.  quadripetalum. 
Stamens  3,  twice  as  long  as  the  petals;  style  Tery  long,  filiform 

2.  C.  umbdlatum. 

1.  C.  quadripetalum  Wats.  About  9.  in.  high;  branches  erect 
from  a  decumbent  base,  leafy  up  to  the  short  dense  spikes;  leaves 
oblong-spa tulate,  2  in.  long  or  less,  including  the  tapering  petiole; 
sepals  round-reniform,  white-scarious  and  rose-tinged  with  greenish 
center,  2  to  4  lines  broad,  exceeding  the  4  petals;  capsule  oblong-oval, 
10  to  20-seeded,  little  or  not  at  all  surpassing  the  fruiting  calyx. 

Near  the  Geysers  in  Sonoma  Co.,  ace.  to  Greene;  first  coll.  by 
Torrey  in  1864  in  Lake  Co.;  later  (1884)  by  Rattan  on  the  head 
waters  of  the  Eel  in  northern  Lake  Co. 

2.  C.  umbellatum  (Torr.)  Greene.  Pussy's  Paws.  Kadical 
leaves  spatulate  in  a  dense  rosette;  peduncles  1  to  7  in.  high;  sepals 
wholly  scarious  or  with  a  mere  greenish  center  emamnate  at 
apex  and  base,  equal;  petals  4,  obovate;  2  stamens  opposite  petals, 
the  third  alternate,  these  and  the  long  styles  exserted;  capsule 
globose-obovate,  few-seeded. 

Near  Santa  Cruz,  Anderson;  Humboldt  Co.;  frequent  in  the  Sierra 
Nevada.     June-Sept. 

29.   FICOIDE>E.     Carpet- weed  Family. 

Ours  prostrate  or  decumbent  herbs.  Flowers  perfect  and  regular, 
either  solitary  or  clustered.  Calyx  4  to  5-lobed  or  -parted,  either  free 
from  or  more  or  less  adnate  to  the  ovary.  Stamens  hypogynous  or 
commonly  perigynous,  fewer  than  the  sepals  or  more  numerous. 
Fruit  a  loculicidal  or  circumscissile  capsule  or  indehiscent. 

Calyx  free  from  the  ovary;  petals  none;  leaves  opposite. 
Capsule  loculicidal,  8-valved;  sepals  5,  white  inside;    stamens  3  to  5    .... 

1.  MOLLUGO. 

Capsule  circumscissile;  calyx  5-cleft. 
Stipules  scarious,  laciniate;  ovary  1-ceiled;  stamens  1  to  3. 

2.  Cypselea. 
Stipules  none;  ovary  3  to  5-celled;  stamens  numerous 

3.  Sesuvium. 
Calyx  adnate  to  the  ovary. 

Petals  none;  leaves  alternate,  plane;  fruit  indehiscent 

4.  Tetragonia. 
Petals  numerous;  leaves  opposite,  3-sided  and  very  fleshy;  fruit  dehiscent .  . 

5.  Mesembryanthemum. 

1.   MOLLUGO  L.  ^Qarpkt  Weed. 

Low  much-branched  annuals  with  whorled  leaves  and  obsolete  stip- 
ules. Flowers  axillary,  on  slender  pedicels.  Sepals  5,  scarious- 
margined,  white  within,  thus  resembling  petals  when  expanded, 
persistent.  Petals  none.  Stamens  5,  hypogynous  and  alternate  with 
the  sepals,  or  3  and  alternate  with  the  cells  of  the  ovary.  Stigmas  3. 
Capsule  3-celled,  3-valved,  loculicidally  dehiscent,  the  partitions 
breaking  away  from  the  many-seeded  axis.     (Ancient  Latin  name.) 

1.   M.  verticillata   L.     Indian   Chuk-wkkd.     Prostrate,  form- 
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ing  patches,  glabrous,  not  fleshy;  leaves  obovate  or  spatulate,  entire, 
clustered  in  whorls  of  6  or  6,  unequal,  7  lines  long  or  less;  flowers 
several  at  each  node;  sepals  oblong;  capsule  ovoid,  scarcely  exserted 
from  the  calyx;  seeds  reniform,  shining,  nearly  smooth,  obviously 
striate,  crowded  in  the  capsvile  and  irregularly  distending  its  walls 
which  are  thus  roughened. 

Naturalized  in  California  but  not  yet  common:  Healdsburg,  Alice 
King,  1897,  the  only  reported  Bay  Region  locality;  Los  Angeles, 
Davidson^  1893;  upper  Sacramento,  Brewer ^  1862. 

2.  CYPSELEA  Turp. 

Inconspicuous  prostrate  herb  with  opposite  leaves  and  scarious 
laciniate  stipules.  Tube  of  calyx  short,  campanulate,  the  lobes  (in 
ours)  6,  ovate,  unequal.  Petals  none.  Ovary  superior,  1-celled; 
style  2-cleft.  Fruit  a  subglobose  circumscissile  capsule.  Seeds 
minute,  smoothish,  the  funiculi  persistent  on  the  central  placenta. 
(Greek  kupsele,  a  beehive,  which  the  capsule  is  thought  to  resemble. ) 

1.  C.  hunnifusa  Turp.  Stems  much  branched  and  matted;  leaves 
2  to  6  lines  long,  oblong  or  elliptical,  obtuse,  the  petioles  slender, 
nearly  as  long  as  the  blade,  those  of  each  pair  very  unequal;  stamens 
3,  rarely  1,  inserted  opposite  the  sinuses. 

West  Indian  weed  naturalized  in  low  lands:  Lower  San  Joaquin; 
Santa  Cruz  (ace.  to  Syn.  Fl.).     Aug. 

3.  SESUVIUM  L. 

Fleshy  decumbent  or  prostrate  herbs  with  opposite  leaves  and  no 
stipules.  Flowers  solitary  in  the  axils,  sessile  or  shortly  pediceled. 
Calyx-tube  turbinate,  the  lobes  6,  purplish,  oblong,  obtuse.  Petals 
none.  Stamens  (in  ours)  numerous,  inserted  on  the  calyx,  united  by 
their  filaments  into  sets.  Ovary  3  to  6-celled,  with  as  many  separate 
styles.  Capsule  membranous,  the  upper  part  falling  ofl"  as  a  lid. 
Seeds  smooth.     Embryo  annular. 

1.  S.  sessile  Pers.  Lowland  Purslane.  Stems  prostrate, 
freely  branching,  1  to  3  ft.  long;  herbage  finely  warty;  leaves  broadly 
spatulate,  f  to  2  in.  long;  flowers  4  to  6  lines  long;  sepals  ovate- 
lanceolate,  commonly  acuminate,  3  lines  long;  filaments  united  for 
about  one-half  their  length. 

River  lowlands  and  alkaline  fields  in  the  San  Joaquin  Valley: 
Banta,  Delano,  etc.    May-Aug. 

4.  TETRAGON  I A  L.     Sea  Spinach. 

Succulent  perennial  herb  with  alternate  plane  leaves.  Flowers 
axillary,  greenish,  apetalous.  Calyx  4-lobed,  adnate  to  the  3  to 
9-celled  ovary.  Stamens  1  to  many,  perigynous.  Fruit  a  hard  or 
bony  nut,  indehiscent,  enveloped  by  the  calyx  which  bears  several 
horn-like  protuberances.  (Greek,  tetra,  4,  and  gonu,  knee  or  angle, 
alluding  to  the  fruit. ) 

1.  T.  expansa  Murr.  New  Zealand  Spinach.  Branches 
procumbent  or  prostrate;  leaves  rhombic-ovate,  entire,  4  to  5-nerved 
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IwKeftth,  I  to  ^  in.  loT»g,  abmpily  contraeted  «t  bate  to  ft  iMreid 
petiole,  tbe  afoiface  corered  with  cryaialline  fwptllw;  flowcn  saV 
sessile,  1  to  8  in  each  axil;  caljs-lotles  widely  sprsadhig,  yelkinrish 
within;  fruit  4-hom«d,  4  to  6  tines  lon^.  . 

Beaches  of  Sm  Fnmcisoo  Boy:  Alaoutda  and  Maris  Coe.  aad  Sooth 
San  Francisco. 

5.  A/TESEMBRYANTKEMUM  L.     Fie  Makiqoi.]>. 

Ours  glabrous  perennial  herb.  Stems  sad  teases  v«ry  sucevleiity 
the  latter  opposite,  without  stipules.  Flowers  axillary  and  terminal. 
Calyx-tube  adnate  to  the  ovary,  the  lobes  unequal  and  foliaceous. 
TeikU  lineiar,  vmy  numerous,  inserted  with  the  JMLuamaiVIe  ftanens 
0n  tbe  tube  of  the  calyx.  Ovary  in.oan  10  to  12-celM,  Hbt  itylea  as 
maay  as  the  cells  of  the  ovary  and  distinct  or  nearly  •»»  Gapmle 
beeottiing  haceate^  ddusdng  in  rainy  weather  by  stellate  Ttlves  at 
tlie  flattened  summit  Seen  lanrate^  wnmerons.  (CormpAou  of  the 
Greek  mesembria,  midday,  and  anthemon,  bloisom.) 

1.  M.  »quilaterale  Haworth.  SkaFio.  Stems  seven!  fC  lone, 
the  jriants  often  forminsf  extensive  mats;  leaves  8-sided,  wiih  nearly 
flat  fisees,  thicker  than  broad,  1|  to  2  in.  long;  flowers  termiMd,  snl)- 
sessile  or  shortly  peduncled,  fragrant  and  showy  (1}  to  2  in.  broad); 
petals  bright  rose-purple;  styles  6  to  10. 

Dunes  and  dins  near  the  sea  from  Bodega  Bay  aad  Marin  Go. 
southward  to  San  Diego.  Known  to  students  of  the  University  of 
California  as  "Faculty  Onions."  The  fruits,  which  "taste  like 
salted  apples,"  are  eaten  by  schoolboys  in  Southern  Csctifomia  (H.  P. 
Chandler). 

30.  CALYCANTHACE>e.    Sweet-shrub  Family. 

Aromatic  shrubs  with  opposite  entire  leaves  and  no  stipules. 
Flowers  large,  solitary,  terminating  the  branches.  Bracts,  sepals  and 
petals  passing  into  each  other,  imbricated  in  many  series,  adnate  at 
base  to  the  enlarged  hollow  receptacle  which  is  like  a  rose-cup. 
Stamens  numerous,  the  inner  ones  sterile.  Pistils  many,  distinct, 
nearly  enclosed  in  the  hollow  receptacle,  becoming  achenes. 

1.  CALYCANTHUS  L. 

Flowers  livid  red.  Petals  in  several  rows  at  mouth  of  tube,  the 
inner  ones  shorter.  Styles  equaling  the  anthers,  filiform,  colorless. 
Seed  without  endosperm;  cotyledons  foliaceous,  convolute.  (Greek 
kalyx,  covering  or  calyx,  and  anthos,  flower.) 

1.  C.  occidentalis  H.  &  A.  Western  Sweet-scented  Shrub. 
Erect  branching  shrub  5  to  9  ft.  high;  leaves  ovate  to  oblong- 
lanceolate,  acute  at  apex,  rounded  at  base,  1^  to  6  in.  long;  sepals  and 
petals  linear-spatulate,  1\  in.  lone  or  less,  the  upper  J  or  J  fading 
tawny  or  brown  in  age  or  in  drying;  filaments  about  J  line  long; 
fruiting  calyx  cup-like,  1\  in.  long;  achenes  oblong,  somewhat 
velvety-hii-sute,  nearly  3  lines  long. 
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Akng  stiwnna  in  eailoiift  of  tke  Coast  Ranges  froin  Sonoma,  Napa 
Talie^r  and  YacarxUe  norfcltwrncL     Last  ci  Maj-July . 

81.  LAURACE>E.    Lauebl  Family. 

Trees  and  sfantte,  with  alternate  8ini|iie  leaves  and  no  stipules, 
Plowera  perftct^  legQlar.  Petsb  none.  Antben  opening  by  ajHifted 
iralves.     Ovaiy  simpte  and  superior.    Pruit  a  benry  or  ^rupe. 

.  1.  UMBELLULARIA  Nutt. 

Foliage  highly  aromatic^  evergreen.  Flowera  in  simple  peduncu- 
late UHibels,  covered  in  the  bud  by  an  involucre  of  6  caducoua  bracts, 
«w^  flowwr  ezeepi  the  ee&tral  one  with  »  similar  bsact  and  sometimes 
with  two  lateral  biactleta  at  the  base  of  the  pedkel,  the  bract  and 
bractlets  caducous.  Sepals  6.  Stamens  9,  tne  three  inner  with  a 
stipitate  orange-colored  gland  on  each  side  of  the  filament  at  base  and 
iilternating  inth  scale-like  staminodni;  anthers  4-ceHed,  4-valved,  the 
throe  inner  extrorse,  the  outer  introrse.  Ovary  1-celled,  1-ovuled, 
with  a  single  style.     Fruit  a  subglobose  or  ovoid  drupe. 

1.  U.  Californica  Nutt  Mountain  Laurkl.  Tree  20  to  30  ft. 
high  or  more  with  a  dense  crown  of  erect  slender  branches;  leaves 
oblong,  entire,  tapering  rather  more  to  the  apex  than  to  the  base,  4 
in.  Ipng,  on  petioles  2  to  3  Unes  long;  peduncles  in  the  terminal 
axils,  4  to  7  lines  long;  umbels  4  to  9-nowered,  the  bracts  orbicular  to 
ovate;  sepals  1^  lines  long,  the  stamens  included  and  borne  on  their 
united  base;  pedicels  in  flower  2  or  3  lines  long,  in  fruit  s<»newhat 
elongated  and  noticeably  turbinate-thickened  beneath  the  drupe; 
drupe  1  in.  lon^,  greenish  and  mottled  with  white  dots  before  matu- 
rity, changing  into  light  red  or  aging  into  brown-purple. 

Throughout  California,  mainly  along  mountain  streams,  more 
rarely  in  the  valleys.  The  Mountain  Laurel  is  usually  a  good-sized 
tree  in  the  caiions,  but  it  ascends  the  most  rocky  slopes  or  declivities 
and  appears  in  a  reduced  form  at  considerable  elevation  as  bush-like 
islumps;  or  again,  it  may  be  seen  in  the  hills  on  abrupt  north  slopes, 
forming  dense  thickets  of  limited  area,  with  sapling-like  stems  and 
presenting  a  remarkably  even  surface  above  as  if  clipped  like  a  garden 
nedge.  The  leaves  may  persist  4  or  5  years;  the  new  shoots  begin  to 
grow  in  June.  It  is  found  in  flower  from  Dec.  to  Mar.  The  drupes 
»11  in  Nov.  or  Dec;  scattered  over  the  ground  beneath  the  trees  they 
look  not  unlike  nearly  ripe  olives.  It  is  also  called  Bay  Tree,  Spice 
Tree  and  (in  the  North  Coast  Ranges)  Pepperwood. 

32.  CERATOPHYLLACE>e.     Hornwort  Family. 

Aquatic  submerged  fragile  herbs,  with  cylindric  jointed  stems  and 
whorled  sessile  exstipulate  leaves  cut  into  filiform  divisions.  Flowers 
minute,  axillary,  monoecious,  without  perianth  but  surrounded  by 
an  ,8  to  12-cleft  persistent  involucre.  Staminate  flowers  crowded, 
of  a  single  fleshy  anther,   dehiscing  irregularly.      Ovar}-  superior, 


192  NYMPH^ACE^. 

1-celled,  with  a  single  ovule.  Fruit  indehiscent,  beaked  by  the 
slender  persistent  style,  spinbse  or  tuberculate  at  base.  Embryo  with 
highly  developed  plumule.     No  endosperm. 

1.  CERATOPHYLLUM  L. 

The  only  genus.  (Name  from  the  Greek,  keras,  a  horn,  and 
phyllon,  a  leaf,  the  leaves  cut  into  slender  rigid  divisions.) 

1.  C.  demersunn  L.  Hornvtort.  Stems  slender,  J  to  2  ft.  longj 
leaves  in  whorls  of  6  to  8,  the  segments  prickly-dentate,  }  to  1  in. 
long;  style  as  long  as  the  achene;  this  1  to  2  lines  long,  with  a 
spine  or  reflexed  horn  on  each  side  near  the  base. 

Ponds  and  lakes:  8anta  Cruz,  San  Francisco,  and  northward. 
Aug.  Seldom  collected  in  fruit;  achene  variable,  the  margin  winged 
or  wingless  and  the  sides  sometimes  crested  or  covered  with  tubercles. 

33.  NYMPH>EACE>e.     Water-lily  Family. 

Aquatic  perennial  herbs  with  horizontal  rootstocks  or  with  tubers. 
Leaves  floating  or  erect,  peltate  or  deeply  cordate.  Flowers  large, 
solitary,  perfect,  on  long  peduncles.  Sepals  3  to  12.  Petals  3  to 
many.  Stamens  6  to  numerous,  hypogynous.  Carpels  3  to  many, 
united  into  a  single  pistil  with  many  cells,  or  distinct. 

To  this  order  belong  the  Water  Lilies,  the  Pond  Lilies,  the  Water 
Chinquapin  of  the  Eastern  United  States,  and  the  Sacred  Indian 
Lotus.  Besides  two  species  of  Pond  Lilies  we  have  in  California  the 
Water-shield,  Brasenia  peltata,  which  has  tuberous  rootstocks,  pel- 
tate leaves,  flowers  J  in.  long,  and  distinct  pistils;  it  has  been  found 
near  Stockton  (fide  Greene)  and  Clear  Lake  (Jepson). 

1.  NUPHAR  Sibth.  &  Smith.     Pond  Lily. 

Aquatic  or  subterrestial  plants.  Scapes  from  creeping  rootstocks 
rooting  from  beneath  and  bearing  on  the  upper  side  the  scars  of 
former  petioles.  Leaves  in  ours  cordate  with  rounded  lobes  and 
narrow  or  closed  sinus;  petioles  long.  Sepals  5  to  12,  conspicuous, 
orbicular,  concave,  mostly  petal-like,  unless  at  base  or  on  the  outside. 
Petals  10  to  20,  small  and  thick,  bearing  more  or  less  resemblance  to 
staminodia.  Stamens  hypogynous,  numerous,  densely  imbricated 
around  the  ovary,  at  length  recurving;  anthers  linear;  filaments  very 
short.  Ovary  10  to  25-celled,  the  stigmas  radiating  upon  its  truncate 
or  disk -like  summit.  Fruit  coriaceous-baccate.  (Name  thought  to  be 
from  the  Arabic.) 

Sepals  6  to  7;  anthers  yellow;  stigmatic  rays  13  to  22 1.  N.  advena. 

Sepals  5  to  12;  anthers  dark  red;  stigmatic  rays  15  to  24  .  .  .  .2.  N.  polyaepalum, 

1.  N.  advena  Soland.  Yellow  Pond  Lily.  Bootstock  horizon- 
tal, creeping;  leaves  6  to  9J  in.  broad,  9  to  13  in.  long,  floating  or 
raised  above  the  water  on  stout  subterete  petioles;  calyx  If  (wnen* 
fully  expanded,  2  to  3)  in.  in  diameter;  sepals  6  or  7,  the  inner 
narrowed  at  base,  yellow,  the  three  outer  smaller  and  greenish;  petals 
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about  15,  nearly  or  quite  concealed  beneath  the  many  stamens; 
stamens  in  5  or  6  series;  anthers  yellow;  stigmatic  rays  13  to  15  or  22, 
usually  not  reaching  the  edge  of  the  disk;  neck  beneath  the  disk 
scarcely  constricted. 

Sloughs  near  Stockton,  Sanford^  Setchell  and  Jepson;  flowering  in 
summer. 

2.  N.  polysepalum  Engelm.  Indian  Pond  Lily.  Leaves  as 
in  the  preceding,  the  sinus  J  to  J  the  length  of  the  blade;  calyx  sub- 
globose  or  somewhat  cup-shaped,  3  (or  when  fully  expanded  4  to  5) 
in.  in  diameter;  sepals  9  to  12,  yellow  or  brownish-red;  petals  12  to 
18,  6  lines  long,  4  lines  broad,  nearly  or  quite  concealed  beneath  the 
many  stamens;  anthers  dark  red;  stigmatic  rays  15  to  24;  fruit  sub- 
globose,  IJ  in.  in  diameter,  with  short  constricted  neck  and  convex 
disk. 

Near  Santa  Cruz,  Hartweg  (in  1846),  to  Marin  Co.  and  northward 
in  the  mountains.  Flowering  in  summer.  The  seeds  were  used  as  an 
article  of  food  by  the  Klamath  Indians. 

34.  RANUNCULACE/E.     Buttercup  Family. 

Herbs  with  alternate  or  radical  leaves,  excepting  Clematis,  a 
f  shrubby  climber  with  opposite  leaves.  Flowers  solitary  or  in  terminal 
racemes  or  panicles,  with  the  parts  all  free  and  distinct.  Sepals  more 
than  two,  usually  5,  often  petal-like.  Petals  usually  5  or  more,  but 
sometimes  minute  or  altogether  wanting.  Stamens  indefinite,  usually 
numerous.  Pistils  several,  each  1-celled,  bearing  a  single  style. 
Fruit  an  achene,  follicle  or  berry.  Seeds  containing  abundant 
endosperm  and  a  minute  embryo.  The  leaves  are  mostly  palmately 
divided  or  lobed  and  in  all  cases  exstipulate,  but  the  petioles  often 
have  a  broad  sheathing  base.  The  flowers  are  regular,  except  in 
Delphinium  and  Aconitum,  and  most  frequently  have  a  pronounced 
convex  receptacle.  Aconitum  Fischeri,  of  the  High  Sierras,  has  the 
upper  sepal  conspicuously  hooded  and  concealing  the  upper  2  petals, 
the  lower  3  petals  being  obsolete  or  minute.  All  our  genera  are 
common  to  the  Eastern  United  States  and  to  Europe.  This  is  a 
widely  diflused  order  to  which  belong  many  choice  garden  plants  and 
very  many  medicinal  herbs. 

Flowers  complete. 
Fruit  a  follicle. 
Petals  red,  roandish,  concave,  inserted  on  a  fleshy  disk  adnate  to  the  base  of 

the  calyx 1,  P.«onia. 

Petals  all  spurred 3.  Aquilegia. 

Upper  sepal  spurred;  petals  4 4.  Delphinium. 

Fruit  an  aghene. 
Sepals  spttrfed;  petals  s^mall,  white;  achenes  numerous  on  a  slender  spike- 
like receptacle;  diminutive  herbs 7.  Myosurus. 

Sepals  not  spurred;  petals  plane,  yellow  or  white;  achenes  capitate 

8.  Ranunculus. 
Fruit  a  berry. 

.    Flowers  very  small,  whitish,  in  a  short  raceme 10.  Actaa. 

Flowers  incomplete;  petals  wanting. 
Sepals  petal-like. 
Stem  leafy;  flruit  a  follicle  .  .    . 2.  Isopyrum. 

15 
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Leaves  all  radical,  except  an  involncral  wborl  of  8;  frnit  an  adiene. .... 

6.  Amemoxe. 
Leaves   all  opposite;   sepals  4;   fruit  a  feathery-tailed   acliene;    woody 

climber 5.  Clematis. 

Flowers  small,  greenisb,  panided.  In  ours  dioecious;  adienes  fiew. 

9.  Thauctbum. 

1.  P>EONIA  L. 

Perennial  herbs  with  ternately  divided  leaves.  Flowers  large, 
solitary  and  terminal.  Sepals  and  petals  5  or  6,  the  latter  and  the 
numerous  stamens  home  on  a  fleshy  disk,  adnate  to  the  base  of  the 
calyx.  Style  short  or  none.  Follicles  2  to  5,  thick  and  leathery, 
several-seeded.     (Paion,  the  physician  of  the  gods.) 

1.  P.  Brownii  Dougl.  Peony.  Somewhat  fleshy  plant  about 
8  in.  high;  leaves  glaucous  or  pale,  ternately  or  hi  ternately  divided, 
chiefly  radical,  the  lobes  obovate  to  linear-spatulate;  peduncles  1  or  2 
in.  long*  petals  plane,  dull  brownish-red,  thick  and  leathery,  scarcely 
longer  than  the  roundish  concave  sepals;  disk  of  many  thick  fleshy 
lobes;  follicles  mostly  6,  broadly  oblong,  smooth,  1  to  li  in.  long. 

A  rare  herb  within  our  limits:  Santa  Cruz,  Mrs.  A.  E.  Bush,  1880; 
attributed  to  Marin  Co.  by  Behr.  More  frequent  southward:  San 
Antonio,  Hai'tweg;  Paso  Robles,  Cahunanga  Pass;  Temescal  Range, 
Brewer;  San  Bernardino.  In  the  Sierras  from  at  least  Placer  Co. 
northward.     May. 

2.  ISOPYRUM  L. 

Low  glabrous  slender  perennials  with  ternately  compound  leaves, 
2  to  3-lobed  petiolulate  leaflets  and. axillary  or  terminal  white  flowers. 
Soj)alH  5,  petal-like.  Petals  none.  Stamens  10  to  40.  Follicles  5  to 
10,  oblong  or  ovate,  2  to  several-seeded.  (Isopyron,  the  Greek  name 
of  a  species  of  Fumaria.) 

1.  I.  occidentale  H.  &  A.  Plant  of  delicate  habit;  stems  from  a 
cluster  of  slender  fusiform  roots,  branching  above,  6  to  10  in.  high; 
leaflets  5  to  6  lines  long,  with  2  or  3  broad  rounded  lobes,  glaucous 
beneath;  flowers  white,  6  to  9  lines  in  diameter;  follicles  6  to  9,  nar- 
rowly oblong,  obliquely  pointed,  transversely  veined,  6  lines  long; 
seeds  8  to  9,  wrinkled. 

A  rare  herb  of  shady  places  in  the  lower  mountains.  Sierra 
Nevada:  Forest  Hill,  Bolander;  Mariposa,  Congdon.  Coast  Ranges: 
Woldon  Canon,  Vaca  Mountains,  Jepson.  Mar-Apr.  First  collected 
by  Douglas  in  the  Coast  Ranges,  the  exact  station  unknown. 
Greene's  var.  coloratum  (Erythea,  i,  125),  with  i-ose-red  flowers,  is 
from  the  Gabilun  Mountains. 

3.  AQUILEGIA   L. 

Perennial  herbs  with  ternately  compound  chiefly  radical  leaves, 
petiolulate  leaflets  and  showy  solitary*  flowers.  Sepals  5,  plane, 
colored  like  the  petals.  Petals  5,  all  alike  and  produced  backward 
into  large  hollow  spurs  projecting  below  the  calyx.  Stamens  numer- 
ous, some  inner  ones  sterile  with  dilated  filaments,  appearing  like 
Bcarious  scalen.     Pistils  5,  becoming  sevenil-seeded  follicles.     (Deriva- 
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tion  doubtful,  said  by  some  to  be  from  the  Latin  aquila,  an  eagle,  on 
account  of  the  claw-like  spurs.) 

1.  A.  truncata  F.  &  M.  Columbine.  Glabrous^  2  to  8|  ft.  high; 
leaves  biternate,  the  leaflets  roundish  in  outline,  broadly  cuneate  at 
base,  at  summit  incised,  the  segments  lobed  or  crenatel}-  toothed; 
petioles  long,  those  of  the  radical  leaves  1  ft.  long;  flowers  scarlet, 
tinged  with  yellow,. pendulous  in  an  thesis;  spurs,  therefore,  erect,  J  in. 
long,  somewhat  exceeding  in  length  the  widely  spreading  sepals,  and 
truncate  at  the  orifice,  the  blade  being  almost  none;  follicles  nearly 
1  in.  long,  conspicuously  veined,  the  long  styles  persistent. 

Moist,  shaded  places  in  the  lower  hills,  or  at  middle  altitudes  in  the 
mountains,  almost  throughout  California;  not  in  the  inner  Coast 
Ranges.     May-June. 

4.  DELPHINIUM  L.     Larkspur. 

Herbs,  ours  perennial,  with  palmately  divided  leaves.  Flowers  in 
terminal  racemes.  Sepals  5,  irregular,  the  upper  one  produced  into  a 
spur  at  the  base.  Petals  4,  in  pairs,  with  small  spreading  usually 
oblique  blade  on  a  claw  of  about  equal  length,  the  upper  developed 
backward  into  nectary-bearing  spurs  anS  concealed  within  the  spur  of 
^4|the  calyx.  Pistils  in  ours  3,  seldom  more,  becoming  many-seeded 
^follicles.  (Greek  delphinion,  larkspur,  derived  from  delphin,  the 
ilowers  of  some  species  resembling  the  classical  figures  of  the  dolphin.) 

Flowers  blue,  white,  pink  or  lavender-color. 
Roots  woody-fibrous  or  fusiform-thickened. 
Lower  leaves  4  to  7  in.  in  diameter;  flowers  whitish;  sepals  externally 

villous  all  over. 1.2).  Californicum. 

Leaves  mostly  1  to  3  in.  in  diameter;  sepals  finely  pubescent  or  nearly 
glabrous,  not  villous.  ^ 

Racemes  commonly  irather  short  and  few-flowered;  pedicels^preading; 

sepals  7  to  10  lines  long 2.  D.  variegatum. 

Raceme  commonly  elongated  and  many-flowered;  pedicels  erect;  sepals 

4  to  7  lines  long     » 3.  D.  heap&rium. 

Root  a  more  or  less  globose  tuber.   , 
Follicles  }i  in.  or  less  long,  erect;  flowers  usually  small .  4.  D.  decorum. 
Follicles  >5  in.  or  more  long,  widely  spreading;  flowers  few  and  large.  .  .  . 

5.  D.  Menzi&sii. 
Flow  ers  red 6.  D.  nudicaule. 

1.  D.  Californicum  T.  &  G.  Coast  LARKSPUR^^tout,  2J  to  7 
ft.  high,  sparsely  pubescent,  many-leaved;  ,  leaves  very  large,  4  to  6 
in.  broad,  2  to  4  in.  long,  deeply  parted  into  3  to  5  segments;  segments 
incised,  sinuses  of  the  primary  divisions  mostly  closed  in  the  lower 
leaves,  open  in  the  upper;  racemes  dense,  f  to  IJ  ft.  long;  pedicels  4 
to  7  lines  lolig,  or  the  lowest  somewhat  more;  bractlets  very  long  and 
slender;  flowers  rather  densely  pilose-pubescent,  white  or  whitish  or 
somewhat  purplish  inside,  never  fully  expanded;  upper  petals  entire 
or  very  slightly  emarginate  with  a  woolly  tuft  at  apex  on  the  inside; 
lower  pairs  bifid,  woolly  on  the  outside;  spur  mostly  longer  than  the 
sepals;  follicles  oblong,  turgid,  hardly  if  at  all  diverging. 

Throughout  our  region  toward  the  coast,  but  not  common,  flower- 
ing in  Mar.  and  Apr.  San  Francisco,  Bolander^  1865;  Berkeley 
Hills,  Oreenej  1883;  lower  petioles  often  8  to  10  in.  long. 
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2.  D.  variegatum  T.  &  G.  Sacramento  Larkspur.  Com- 
monly  about  IJ  to  IJ  ft.  high,  more  or  less  hispidulous  toward  the  base; 
leaves  dissected  into  oblong  mostly  obtusish  mucfonulate  diverging 
segments;  raceme  few  (about  1  to  10).-flowered,  loose,  with  ascending 
or  spreading  pedicels  usually  1  in.  long  or  more,  the  lower  pedicels 
sometimes  much  elongated;  sepals  deep  but  bright  blue,  7  to 
12  lines  long;  spur  stoutish,  the  tip  often  slightly  curved;  lower 
petals  large,  elliptic  or  roundish,  commonly  colorea  like  the  sepals; 
upper  petals  obliquely  oblong,  whitish;  capsule  oblong,  rather  turgid,  7 
to  10  lines  long,  hispid-pubescent;  seeds  with  brownish-winged  angles. 

Monterey,  north  to  Contra  Costa  Co.,  Napa  Valley,  and  the  upper 
Sacramento  Valley.  Apr.  The  var.  apiculatum  Greene,  has  many 
flowers  on  shorter  pedicels  in  a  compact  cylindrical  raceme. — Lower 
Sacramento  Valley,  especially  low  foothills  bordering  the  Coast 
Ranges. 

3.  D.  hesperium  Gray.  Western  Larkspur.  Root  a  cluster 
of  short  thickened  fibers,  or  of  a  single  much  thickened  and  some- 
what elongated  woody  root;  stems  and  leaves  with  a  short  more  or 
less  appressed  pubescence,  commonly  simple,  1 J  to  2 J  ft.  high;  leaves 
2  to  3  times  palmately  cleft  into  oblong  or  linear  spreading  segments; 
raceme  rather  dense,  virgate,  G  to  12  in.  long;  pedicels  4  to  8  lines  ^ 
long,  or  the  lowest  1  in.,  strictly  erect;. flowers  blue,  pink  or  white  1^^ 
and  running  into  various  intermediate  shades;  sepals  4  to  6  lines  long, 
equaled  or  exceeded  by  the  straight  spur;  petals  little  shorter  than 
the  sepals,  the  lateral  pair  emarginate  or  shortly  cleft;  follicles  short 
oblong,  3  to  5  or  sometimes  7  lines  long,  pubescent;  seeds  wing- 
margined. 

Dry  ground  in  open  places,  flowering  at  the  beginning  of  the  dry 
season,  l|pt  of  May  or  m  June.  Especially  common  in  the  interior 
and  in  the  inner  Coast  Ranges,  less  frequent  near  the  sea:  Vacavillie; 
Mt.  Tamalpais;  Berkeley;  San  Mateo  Co.;  Coyote  Creek  (south  of 
San  Jose).  Typically  the  single  stem  terminates  in  an  elongated 
cylindric  raceme.  The  lower  flowers  of  the  inflorescence  are  some- 
times somewhat  remote  from  those  of  the  raceme  proper  and  on 
longer  stalks,  solitary,  or  2  together,  showing  a  tendency  to  become 
subpaniculate  below.  Further,  late  rains  sometimes  induce  lateral 
flowering  branchy:  plants  from  Forest  Grove,  Santa  Cruz  Mountains, 
above  Los  Gatos,  June,  1896,  had  solitary  strictly  virgate  main  stems, 
about  2  ft.  high,  which  had  passed  out  of  flower  and  Suited;  from  the 
axils  of  the  radical  and  subradical  leaves  flowering  branches  were  later 
produced. 

D.  RKCURVATUM  Greene  has  the  linear-oblong  sepals  conspicuously 
recurved;  it  belongs  to  the  low-lying  lands  along  the  San  Joaquin 
and  is  at  present  insufficiently  known. 

4.  D.  decorum  F.  &  M.  Perfectly  glabrous,  except  a  slight 
pubescence  on  the  branchlets  and  sometimes  on  the  pedicels;  radical 
and  subradical  leaves  thick,  often  somewhat  succulent,  roundish  in 
outline,  3  to  5-parted  into  broadly  cuneate  segments,  1  to  1\  in.  long; 
segments  subentire,  or  3-cleft  or  -lobed,  the  lobes  acute  or  obtuse; 

v."  * 
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upper  leaves  pedately  3  to  5  or  rarely  7-parted  into  linear-oblong 
lobes;  racemes  mostly  many-flowered,  4  in.  long  or  less;  pedicels 
slender,  spreading,  J  to  1  or  2  in.  long;  flowers  purple-violet;  sepals 
oval,  5  to  8  lines  long,  equaled  by  the  spur;  petals  oblique,  2-cleft, 
the  upper  whitish,  purple-veined,  glabrous,  smaller  than  the  lower; 
lower  pubescent,  especially  above;  mature  follicles  thickish,  oblong, 
5  to  6  lines  long,  eredt,  or  the  tips  spreading;  seeds  rough-papillose. 
Common  in  open  woodsr  Vaca  Hills,  Piatt;  Napa  Valley;  Berkeley. 
Earliest  leaves  shallowly  3  to  6-lobed,  the  lobes  broad  and  rounded. 
Kaceme  often  with  a  few  branches  at  base  or  inclined  to  be  corymbose. 

6.  D.  Menziesii  DC.  Root  a  cluster  of  roundish  connected 
tubers;  herbage  commonly  pubescent;  stems  often  flexuous,  about 
1  ft.  high,  leafy  below;  leaves  parted,  the  divisions  mainly  cleft,  long- 
petioled;  raceme  loose;  flowers  few,  on  long  ascending  pedicels;  pedicels 
m  fruit  often  2  in.  long;  sepals  J  to  f  in.  long,  the  slender  spur  of  equal 
length;  follicles  at  maturity  J  to  |  in.  long,  almost  always  widely 
recurving. 

Northern  California;   "San  Mateo  Co.  and  northward,"  Greene. 

6.  D.  nudicaule  T.  &  G.  Red  Larkspur.  Stems  1  ft.  high  or 
more,  few-leaved  or  quite  naked;  leaves  somewhat  succulent, "little 
divided,  the  divisions  with  short  obtuse  lobes;  racemes  loose  and 
open;  pedicels  2  to  8 J  in.  long;  calyx  bright  scarlet,  1  in.  long; 
petals  partly  or  mostly  yellow,  the  upper  narrowly  obovate,  sharply 
notched  at  summit,  much  larger  than  the  small  cleft  Tower  ones; 
follicles  glabrous,  divergent  at  summit. 

Banks  of  rivulets  and  high  rocky  summits:  Santa  Lucia  Mountains 
to  the  region  of  San  Francisco  Bay,  Napa  Valley,  Vacaville  and 
northward.     Apr. 

6.  CLEMATIS  L.     Virgin's  Bower. 

Stems  woody  at  base,  climbing  by  aid  of  the  petioles  of  the  opposite 
leaves.  Sepals  4,  valvate  in  the  bud,  white  and  petal-like.  Petals 
none.  Stamens  numerous.  Achenes  numerous  in  a  head,  the  styles 
persistent  as  hairy  or  plumose  tails,  very  conspicuous  in  fruit. 
(Ancient  name,  from  Greek  klema,  a  twig.) 

Leaflets  3;  flowers  large,  solitary  or  3  together 1.  C.  lasiantha. 

Leaflets  5  to  7;  flowers  smaller,  in  panicles 2.  C.  ligusticifolia. 

1.  C.  lasianthaNutt.  Pipe-stem.  Large-flowered  Clematis. 
Branchlets  and  sepals  tomentose-pubescent,  the  foliage  less  so;  leaves 
trifoliolate,  elliptic  to  orbicular  in  outline,  truncate  or  rounded  at 
base,  above  3-lobed  and  coarsely  toothed,  1  to  2  in.  long;  flowers 
polygamous,  solitary  or  3  together,  on  bibracteolate  peduncles  2  in. 
long,  IJ  to  2 J  in.  in  diameter;  sepals  broadly  oblong;  achenes  2  lines 
long,  supporting  a  tail  1  in.  long  or  more,  the  fruit  of  one  flower 
forming  a  head-like  cluster  2  to  2 J  in.  broad. 

In  the  hills,  clambering  over  low  shrubs  and  often  illuminating 
canon  sides  with  its  profusion  of  flowers.  Coast  Ranges;  Santa  Clara 
Co.;    San  Mateo   Co.;    Marin   Co.;    Berkeley;    Napa  Valley;    Gates' 
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Canon,  Vaca  M<junt4iiDs;  Marysville  Buttes;  Sierra  Nevada.     Apr.- 
Mav. 

2.  C.  ligusticifolia  Nutt.  Virgin's  Bower.  Hill  Clematis. 
Nearly  glabrous,  except  the  inflorescence;  leaflets  6  to  7,  ovate, 
cordate  or  obtuse  at  base,  3-lobed  or  coarsely  laterally  toothed  about 
midway,  or  nearly  entire;  flowers  2  in.  in  diameter;  panicles  borne  on 
axillary  peduncles  2  in.  long;  fruiting  panicles  6  to  15  in.  long. 

Almost  throughout  California,  in  the  "hilly  districts,  from  San 
Bernardino  north  to  Santa  Cruz:  San  Jose;  Marin  Co.;  Ukiah;  and 
Weldon  Canon,  Vaca  Mountains;  Sierra  Nevada.  June-July.  Fr. 
Sept. -Oct. 

0.   ANEMONE   L.     Wind-flower. 

Perennial  herbs,  the  stems  and  radical  leaves  from  a  horizontal  root- 
stock.  Cauline  leaves  none  except  an  involucral  whorl  of  3,  usually 
distant  from  the  solitary  or  umbellate  flowers.  Sepals  6  or  more, 
petal-like,  imbricate.  Petals  none.  Stamens  numerous.  Achenes 
numerous,  merely  pointed.  Seed  suspended.  (Greek  anemos,  wind, 
the  flowers  disturbed  by  the  wind.) 

1.  A.  quinquefolia  L.,  var.  Gray!  (Greene).  Stems  slender,  4  to 
12  in.  high;  radical  leaf  of  reniform  outline,  trifld;  involucral  leaves 
3-foli()late,  leaflets  elliptic  or  obovate  in  outline,  entire  at  base,  the 
latciral  usually  somewhat  oblique,  crenately  toothed  or  incised,  }  to 
IJ  in.  long;-  flowers  white,  6  to  8  lines  broad;  sepals  about  6;  achenos 
tapering  into  the  short  recurving  style. — (A.  nemorosa  L.  var.  Grayi 
Gn.MMio.     A.  Grayi  Kell.  &  Behr.) 

Shady  mountain  woods:  Santa.  Cruz  Mountains;  Tamalpais. 
Mar. -Apr. 

7.  MYOSURUS  L. 

Dwarf  annuals  with  entire  tufted  radical  leaves  and  naked 
1 -flowered  scapes.  Sepals  6,  spurred  at  base.  Petals  6,  with  a 
nectar-bearing  hollow  at  the  summit  of  the  slender  claw.  Stamens 
5  to  20.  Achenes  numerous,  crowded  on  a  long  and  slender  spike- 
like receptacle.  Ovules  attached  near  the  summit  of  the  cell. 
(Greek  nius,  a  mouse,  and  oura,  a  tail,  in  allusion  to  the  curious 
recoptacles.)' 

Flowers  on  scapes;  achenes  with  an  appressed  beak  ....  1.  if.  minimus. 
Flowers  i^essile,  the  spike-like  receptacles  in  a  close  cluster;  achenes  with 
a  spreading  beak 'I.  M.  alopecuroidea, 

1.  M.  minimus  L.  Mouse  Tail.  Leaves  linear-flliform;  scapes 
3  to  G  in.  high,  the  slender  receptacles  J  to  If,  commonly  about  1  in. 
long;  mature  achenes  with  somewhat  rhomboidal  back  and  very  low 
keel  ending  in  a  straight  appressed  or  rarely  obsolete  tip. 

Low  ground:  Vacaville,  Greene;  Maine  Prairie,  Jepson;  south- 
ward to  the  Livermore  Pass,  Brewer.     Apr.     Fr.  May-June. 

2.  M.  alopecuroides  Greene.  Antioch  Mouse  Tail.  Leaves 
1  line  wide,  2J  in.  long  or  less;  spike-like  receptacles  6  to  10  lines 
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lonjiC,  rather  thick,  sessile,  in  clusters  of  about  4  to  9;  achenes  with 
prominent  spreading  beak. 

Low  plains  near  Antioch  and  Stockton;  shallow  vernal  pools  in 
alkaline  fields  near  Vacaville.  Mar.-Apr.  Fruiting  May-June. 
Between  this  species  and  M.  sessilis  Wats,  of  Oregon  there  is  not  the 
least  difference  in  habit  and  but  a  slight  difference  in  the  achenes;  it 
is  altogether  likely  that  the  two  plants  will  be  found,  in  all  respects, 
identical. 

8.  RANUNCULUS  L.     Buttercup. 

Annual  or  perennial  herbs  with  divided  or  entire  leaves.  Flowers 
solitary  or  somewhat  corymbed,  yellow  or  white.  Sepals  6,  rarely 
4  or  3.  Petals  5  (rarely  1  or  3)  to  many,  with  a  little  nectar- 
bearing  pit  at  base,  commonly  covered  by  a  scale.  Stamens  usually 
numerous.  Achenes  numerous,  in  a  globular  or  oblong  head.  Ovules 
attached  near  the  base  of  the  cell.  (Latin  name  for  a  little  frog,  some 
species  aquatic,  growing  where  frogs  are  found.) 

Petals  yellow;  nectar-bearing  pit  covered  by  a  scale. 
Leaves  undivided'  achenes  not  strongly  flattened. 
Petals 5;  beak  of  achene straight  but  short;  perennial .  .  \.  R.  FlammtUa 

var.  intermedius. 

Petals  1  to  3,  minute;  achene  beakless  or  nearly  so;  annual 

2.  R.  pusillus. 
Leaves  lobed,  cleft  or  divided;  achenes  flattened. 
Perennial;  achenes  smooth  (hispidulous  in  no.  7). 
Leaves  with  mostly  3  leaflets;  x)etals  5,  emarginate;    beak  subulate, 

straight Z.  R.  Bloomeri. 

Leaves  ternately  once  or  twice  divided,  the  divisions  parted,  laciuiate  or 
lobed. 
Petals  5  to  8;  beak  subulate,  as  long  as  body  of  achene.4.  R.  maximus. 
Petals  5;  beak  very  broad,  only  slightly  curved  .  ...  b.  R.  canus 

var.  hesperoxys. 

Petals  many  (about  9  to  16),  in  some  of  the  varieties  few  (5  to  8):  beak 

very  short,  recurved;  herbage  more  or  less  pubescent  or  hirsute; 

common 6.  R.  CcUiforyiicus. 

Petals  5;  beak  rather  slender,  curved  or  hooked  .  ,  .  1.  R.  ocddentalis 

var.  Rattani. 
Annual; 

Achenes  with  hooked  hairs;  slender  herbs  with  minute  flowers 

8.  R.  fiebecarpus. 
Sides  of  achenes  bearing  prickles,  the  margin  with  raised  border;  flowers 

4  or  5  lines  broad 9.  R.  muricatus. 

Petals  white;  nectar-bearing  pit  not  covered  by  a  scale;  aquatic. 

Leaves  submersed,  dissected  into  capillary  divisions;  achenes  many 

10.  R.  aquaiUis. 
Leaves  floating,  with  broad  divisions;  submersed  leaves  as  in  the  preceding 
or  none;  achenes  4  to  6 11.  R  Lotbii. 

1.  R.  Flammula  L.  var.  intermedius  Hook.  Spearwort. 
Stems  slender  or  almost  filiform,  decumbent  and  creeping,  rooting  at 
the  joints,  4  to  11  in.  long;  leaves  lanceolate  or  linear-lanceolate, 
entire,  1  to  2  in.  long,  tapering  into  the  petiole;  flowers  2  to  4  lines 
broad;  achenes  few,  the  short  beak  straight  and  stout. 

Common  at  middle  altitudes  in  the  Sierras,  along  the  margins  of 
lakes,  pools,  or  shallow  slow  meadow-streamlets;  rare  in  the  Bay 
Region  (Point  Reyes,  Davy).     July. 

2.  R.  pusillus  Poir.      Slender  annual,  4  to  10  in.  high,  or  succu- 
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lent  and  only  a  few  in.  high;  herbage  glabrous  or  the  dilated  petiole 
sometimes  sparingly  villous-ciliate;  leaves  lonff-petioled  except  the 
uppermost;  radical  round-ovate,  toothed  or  entire,  3  to  6  lines  long; 
cauline  elliptic-oblong  to  linear-lanceolate,  entire  or  slightly  denticu- 
late, 1  to  2  in.  long;  flowers  minute;  sepals  subscarious,  mostly  not 
reflexed;  petals  commonly  1  to  3,  less  than  1  line  long;  achenes 
numerous  in  a  small  globose  head,  beakless  or  nearly  so. 

Low  wet  places,  rare.  Napa  Valley,  Bigelow^  1854;  and  Sonoma, 
Bioletti,  May  1,  1892  (R.  Bioletti  Greene);  to  San  Rafael,  J.  P. 
Moore,  Apr.  14,  1878. 

3.  R.  Bloonneri  Wats.  Glabrous  somewhat  succulent  herb,  the 
stems  6  to  16  in.  high,  from  a  cluster  of  thick-fibrous  or  even  slender- 
fusiform  roots;  a  few  leaves  simple,  but  mostly  trifoliolate,  the  radical 
long  (1  ft.  or  less)  -petioled;  leaflets  roundish,  dentate  with  coarse 
round  teeth,  usually  petiolulate,  sparsely  incised  or  3-lobed;  flowers 
few  and  lar^e,  1|^  in.  in  diameter  or  less;  petals  6,  emarginate  at  apex, 
the  greenish  area  at  base  conspicuous  and  the  gland  large;  achenes 
tui:gid,  IJ  lines  long,  tipped  with  a  slender  subulate  beak. 

Common  in  low  fields  near  the  coast  (not  in  the  inner  Coast 
Ranges):  San  Mateo  Co.;  West  Berkeley;  Marin  Co.;  Napa  Valley; 
Long  Valley,  Mendocino  Co.,  Bolafider.  Feb.-Mar.  First  collected 
by  H.  G.  Bloomer,  pioneer  member  of  the  California  Academy  of 
Sciences  and  amateur  student  of  the  local  botany. 

4.  R.  orthorhyncus  Hook.  var.  maximus.  Diflfuse,  the  stems 
very  stout,  IJ  to  3J  ft.  long,  from  a  cluster  of  slender  fusiform  roots; 
leaves  ternately  or  biternately  divided,  the  divisions  broad,  sharply 
or  laciniately  cleft;  radical  leaves  biternately  compound,  at  least  the 
primary  divisions  stalked,  on  petioles  6  to  22  in.  long;  petals  5  to  8, 
oblong-ovate  or  orbicular,  8  or  9  lines  long;  achenes  with  long 
straight  slender  style  as  long  as  the  body. — (R.  maximus  Greene.) 

Swampy  places:  first  known  from  East  Berkeley,  where  it  is  now 
extinct;  but  seldom  seen  in  the  typical  form;  specimens  from  Marin 
Co.  are  referred  here. 

5.  R.  canus  Benth  var.  hesperoxys.  Young  herbage  soft- 
villous  or  conspicuously  canescent  on  the  under  surface  of  the  leaves; 
stems  IJ  to  2  ft.  high;  leaves  nearly  all  in  a  radical  tuft,  long- 
potioled,  deeply  parted  and  subdivided  into  many  lanceolate  acute 
segments;  achenes  large,  flat,  3  lines  long,  including  the  short  trian- 
gular-subulate beak  which  is  slightly  curved  at  the  tip. — (R.  hesper- 
oxys Greene.) 

Not  common  or  at  least  little  collected:  Antioch,  Davy^  eome  of  the 
specimens  having  8  petals;  low  hills  near  Vacaville,  Jepson;  perhaps 
upper  Napa  Valley,  Jepson,  but  not  at  all  villous,  the  leaf-segments 
very  broad  and  merely  cleft,  the  petals  uniformly  5  and  the  achenes 
typical.  Clearly  passing  into  the  next.  The  tj^pe  is  silky-lanate 
throughout  and  was  collected  by  Hartweg  in  the  fields  of  Butte  Co. 
in  1847. 

0.   R.    Californicus    Bonth.      Common    BuTTERcrp.      Herbage 
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deep  green  and  nearly  glabrous,  or  with  a  short  stiffish  pubescence, 
especially  on.  the  leaves,  or  soft-pubescent  throughout;  stems  mostly 
caespitose,  erect  or  decumbent,  9  to  18  in.  long,  freely  branching  and 
many-flowered;  leaves  roundish  in  outline,  ternately  divided,  and 
again  divided,  parted  or  lobed,  the  earlier  with  the  broad  divisions 
obtusely  lobed,  the  later  with  the  laciniately  and  sharply  cleft 
divisions  less  broad  or  narrowly  linear,  but  in  these  particulars 
exceedingly  variable  on  the  same  individual  and  on  different  individ- 
uals; sepals  usually  somewhat  petal-like,  closely  reflexed;  petals  about 
9  to  16,  obovate  to  oblong,  4  to  6  lines  long;  achenes  flattened,  IJ  to 
less  than  1  line  long,  the  short  and  rather  stout  beak  closely 
recurved. 

The  most  common  species,  everywhere  abundant,  coloring  leagues 
upon  leagues  of  grassy  hills  in  the  late  winter  and  early  spring  with 
its  profusion  of  yellow  flowers.  Running  into  innumerable  varieties, 
few  of  which  are  in  anywise  distinguishable.  The  following  may  be 
noted:  Var.  laetus  Greene.  Erect,  stoutish,  the  herbage  light 
yellowish-green;  segments  of  the  large  leaves  rather  broad. — Low 
lands,  vicinity  of  the  salt  marsh  region,  Suisiin,  etc.  Feb.  Yar. 
GRATUS.  Taller  and  more  slender  than  the  type;  petals  5,  or  (on  the 
same  individual)  7  or  8;  style  not  slender,  rather  strongly  curved; 
achenes  mostly  glabrous. — Commonly  in  wooded  country:  hills  of 
Napa  Valley;  Vaca  Mountains.  Mar. -Apr.  This  form  can  be 
traced  into  the  typical  R.  occidentalis  of  the  north  which  occurs  as 
far  south  as  Ukian  {Purdy). 

7.  R.  occidentalis  Nutt.  var.  Rattani  Gray.  Very  similar  to  R. 
Californicus,  but  the  leaf-segments  commonly  broad;  petals  5;  style 
subulate,  forming  a  curved  beak,  this  longer  relatively  to  the  achene 
which  is  papillose-roughened  and  densely  hispidulous. 

First  collected  by  Rattan  on  the  Klamath;  credited  by  Greene  to 
Mt.  Hamilton;  otherwise  little  known  in  the  Coast  Ranges. 

8.  R.  hebecarpus  H.  &  A.  Very  slender  herb,  5  to  11  in.  high, 
branched  above,  sparsely  villous;  leaves  thin,  rounded  or  reniform  in 
outline,  3-parted  into  ovatish  entire  or  notched  or  lobed  divisions,  or 
the  upper  divided  into  3  divergent  narrowly  oblong  acute  segments; 
peduncles  3  to  6  lines  long;  flowers  minute,  yellow;  petals  of  about 
the  same  length  as  the  stamens;  achenes  few,  hispidulous  with  hooked 
hairs,  orbicular,  flat,  1  line  long,  tipped  with  a  short  curved  beak. 

Common  in  the  shade  of  Oaks  and  other  trees  in  the  hill  country 
from  San  Luis  Obispo  northward:  Loma  Prieta;  Berkeley;  Mt. 
Diablo;  Vacaville;  also  in  the  Sierra  Nevada. 

9.  R.  muricatus  L.  Rather  stout  and  succulent;  3  to  10  in.  high; 
herbage  yellowish-green,  glabrous;  leaves  roundish  or  reniform, 
deeply  3-cleft,  the  segments  again  cleft  or  toothed;  petals  3  to  4  linos 
long;  achenes  4  lines  long,  including  the  stout  ensiform  beak,  the 
sides  very  flat,  surrounded  by  a  raised  border  and  coarsely  muricate 
or  prickly. 

Naturalized,  the  known  localities  few:  San  Francisco;  Murin  Co.; 
Knight's  Ferry,  Sierra  Foothills.     Apr. 
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10.  R.  aquatilis  L.  Water  Buttercup.  Pei-ennial;  leaves 
submersed,  all  many  times  dissected  into  filiform  or  capillary  divi- 
sions; flowers  J  in.  in  diameter  or  less;  sepals  deciduous;  styles 
subulate,  rarely  persisting;  achenes  transversely  rugose,  commonly 
hispidulous,  about  11  to  18  in  a  rather  compact  round  head. 

Common  in  ditches  and  ponds,  less  frequently  in  running  water; 
in  the  Coast  Ranges  and  Sierras.  Pilarcitos  Lake,  San  Mateo  Co.; 
Berkeley;  Sonoma;  Upper  Napa  Valley.  In  the  last  locality  floating 
leaves  are  found,  7  to  10  lines  broad,  all  of  the  oval  or  orbicular 
segments  2,  3,  or  4-notched. 

11.  R.  Lobbii  Gray.  Lobe's  Buttercup.  Annual;  submersed 
leaves  none,  or  when  present,  few  and  as  in  the  preceding;  floating 
leaves  6  lines  broad,  divergently  3-parted  into  oblong  or  ovate  lobes, 
the  middle  one  commonly  entire,  tne  lateral  notched;  stamens  6  to  10; 
petals  withering  persistent;  styles  filiform,  about  3  times  the  length 
of  the  ovary;  achenes  few  (4  to  6),  rather  sharply  rugose,  the  mature 
ones  sometimes  with  minute  black  dots. 

Whitening  the  surface  of  shallow  vernal  ponds,  Marin  Co.  to 
Upper  Napa  Valley.     Apr. -May. 

9.  THALICTRUM  L.     Meadow  Rue. 

Perennial  herbs  with  tall  erect  stems  from  a  short  rootstock 
bearing  bi-  or  tri-ternately  compound  leaves  with  petiolulate  (or 
some  sessile)  leaflets.  Flowers  many,  small,  panicled,  in  ours.dice- 
cious.  Sepals  in  pistillate  flowers  4  to  7,  in  staminate  flowers  more 
commonly  4,  greenish  or  more  or  less  petal-like.  Petals  none. 
Stamens  numerous  with  long  mucronate  anthers  on  capillary  fila- 
ments. Achenes  4  to  15,  veined  or  furrowed  and  usually  acute  at 
both  ends,  sometimes  inflated,  tipped  with  the  persistent  long  styles. 
(From  the  Greek  thallo,  bloom,  the  application  uncertain.) 

1.  T.  polycarpum  Wats.  Glabrous,  aromatic,  IJ  to  3  ft.  high; 
leaflets  ovate  to  roundish,  J  to  1  in.  long,  the  pair  below  the  terminal 
one  usually  sessile,  serrate  or  incised  or  divided  into  2  or  3  segments, 
the  teeth  acute  or  acutish,  rather  prominently  veined  beneath;  pan- 
icle 3  to  6  in.  long,  terminal  or  with  accessory  branches  from  the 
upper  axils;  sepals  elliptic  to  ovate,  mostly  acute;  stamens  16  to  25, 
anthers  yellowish;  pistils  of  about  the  same  number,  styles  purplish; 
achenes  somewhat  inflated,  the  sides  marked  with  anastomosing 
veins. 

Coast  Ranges:  Conn  Valley,  Napa  River  Basin;  Marin  Co.  Last 
of  Mar.-May.  In  the  Contra  Costa  Hills  passing  into  the  var. 
hesperium  (T.  hesperium  Greene);  leaflets  with  more  obtuse  lobes,  less 
veiny  beneath,  often  glandular,  puberulent,  as  also  the  infl£)rescence. 
— Berkeley  and  Oakland  Hills.     Apr.-May. 

10.  ACT/EA  L.     Baneberry. 

Perennial  herbs  with  bi-  or  tri-ternately  compound  ample  leaves. 
Flowers  small,  white,  in  a  short  terminal  raceme.  Sepals  about  4, 
roundish  or  obovate,  concave,  caducous.     Petals  small,  plane,  entire, 
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rhombic-spatulate,  or  none.  Stamens  many,  with  small  anthers  and 
slender  white  filaments,  more  showy  than  the  petals.  Pistil  1,  the 
broad  stigma  sessile,  obscurely  2-lobed.  Fruit  a  berry.  (Latin  name 
of  the  Elder,  transferred  by  Linnaeus  to  these  plants.) 

1.  A.  spicata  L.  var.  arguta  Torr.  Plants  with  stoutish  mot- 
stocks,  propagating  vegetatively  by  suckers;  stems  clustered,  I J  to  2J- 
ft.  high;  leaves  mostly  radical,  1  to  2  ft.  long,  triternately  divided, 
then  trifoliolate,  or  the  middle  divisions  again  ternate;  leaflets  rather 
deeply  incised  and  sharply  serrate,  IJ  to  2J  in.  long;  petioles  short  Or 
almost  none;  racemes  terminal,  1  in.  long,  or  witri  1  or  2  small 
lateral  racemes  in  the  axils  of  the  upper  leaves;  tips  of  sepals  often 
pinkish;  petals  none,  or  1  or  2  and  white,  concave  dorsally;  stamens 
11  to  14  or  18;  berries  red  or  white  with  polished  surface. 

Northward  slopes  of  bushy  hills,  rather  infrequent:  Berkeley; 
Marin  Co.     Mar.-Apr. 

35.   BERBERIDACEi4E.     Barberry  Family. 

Shrubs  or  herbs.  Ours  have  alternate  exstipulate  compound 
leaves;  flowers  perfect,  regular,  hypogynous,  with  6  sepals  and  6 
petals  (there  being  2  circles  of  each,  3  jneces  in  a  circle);  stamens  as 
many  as  the  petals  and  opposite  them;  anthers  opening  by  an  uplift- 
ing valve  or  lid.  Ovary"  one,  1-celled,  becoming  in  fruit  a  berry  or 
capsule.     Seeds  with  endosperm. 

Prickly  shrubs;  leaves  pinnate:  petals  bifi'l 1.  Berberis. 

Perennial  herbs;  leaves  bi- or  tri-ternate;  petals  entire   .  .  .  .  2.  Vancouveria. 

1.  BERBERIS  L.     Barberry. 

Shrubs  with  yellow  wood.  Leaves  alternate,  prickly,  in  ours  pin- 
nately  compound  with  the  rachis  jointed  at  the  insertion  of  the 
leaflets.  Flowers  yellow,  in  bracteolate  racemes.  Sepals  petal-like. 
Petals  concave,  in  ours  distinctly  bifid.  Filaments  irritable.  Stigma 
peltate-umbilicate.  Fruit  a  berry.  (Berbcrys,  Arabic  name  of  the 
fruit.) 

Racemes  from  small  lateral  or  terminal  buds  of  triangular  or  roundish  decidu- 
ous scales,  about  2  lines  long. 
Leaflets  6  to  7.  very  nndulate  and  strongly  splnose,  few-toothed  .1.  B.  diclyota. 

Leaflets  .5  to  17,  nearly  plane,  with  many  prickly  teeth 2.  B.  pinnata. 

Racemes  from  a  large  terminal  bud  of  persistent  glumaceous  scales  about  1  in. 
long '6.  B.  nervosa. 

1.  B.  dictyota  Jepson.  Erect,  stout,  scarcely  branched,  3  to  4J 
ft.  high,  sparsely  leafy;  leaflets  6  to  7,  glaucescent  on  the  upper 
surface,  little  paler  but  very  prominently  reticulated  on  the  under 
surface,  very  strongly  undulate,  lowest  pair  close  to  base  of  petiole; 
filaments  with  a  recurved  tooth  on  each  side  near  the  apex. 

Denuded  areas  in  the  Pellejo  Hills,  Solano  Co.,  growing  in  the 
crevices  of  rocks,  the  only  -known  locality  within  our  limits.  First 
collected  at  the  Marysville  Buttes.  Mar.  Leaflets  strongly  callous- 
margined,  glaucescent  on   the  upper  face,   little  paler  beneath,  so 
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strongly  undulate  that  the  few  but  stout  spines  are  presented  in  nearly 
every  direction.  Racemes  fewer  and  not  so  dense  as  in  B.  pinnata; 
pedicels  5  to  6  lines  long.     Wood  not  so  yellow  as  in  no.  2. 

2.  B.  pinnata  Lag.     California  Barberry.     A  few  in.  to  4  or 

5  ft.  high;  leaflets  usually  5  to  9  but  often  11  to  13  (or  even  as  many 
as  17  and  rather  crowded  on  the  rachis),  ovate-elliptical  to  oblong,  1 
to  2^  in.  long,  shining  above,  somewhat  paler  beneath,  plane  or 
moderately  undUlate,  shallowly  repand  and  dentate,  the  mostly 
immerous  teeth  prickly;  lowest  pair  close  to  base  of  petiole;  racemes 
clustered,  dense;  filaments  as  in  the  last. 

Rather  common  on  hills,  mostly  along  the  edge  of  thickets. 
Berkeley  Hills  and  San  Francisco  southward  to-  Monterey.  Mar.- 
Apr. 

3.  B.  nervosa  Pursh.  Mahonia.  Leaves  in  a  tuft  from  a  low 
scaly  caudex,  9  to  16  in.  long,  the  rachis  conspicuously  nodose; 
leaflets  11  to  17,  bright  green,  ovate  to  ovate -lanceolate,  spinulose- 
serrate,  and  somewhat  palmately  nerved;  scales  of  the  strong  terminal 
bud  about  1  in.  long,  coriaceous-glumaceous;  racemes  erect,  elongated, 
4  to  6  in.  long;  bracts  oblong  to  lanceolate,  membranaceous;  filaments 
not  toothed. 

"Woods  near  the  coast  from  Marin  Co.  northward  to  Oregon  and 
Washington.   ' 

2.  VANCOUVERIA  Morr.  &  Decsne. 

Low  perennial  herbs  with  slender  creeping  rootstocks  and  bi-  or 
tri-ternately  compound  leaves,  all  radical  or  nearly  so.  Flowers 
small,  nodding,  arranged  in  a  panicle  on  slender  scape-like  peduncles. 
Sepals  G  in  two  series,  obovate,  petal-like,  reflexed,  subtended  by  6  to 
9  small  calycine  bractlets.  Petals  6,  deflexed.  Stamens  6,  erect, 
often  closely  appressed  to  the  pistil,  the  anther  connective  produced 
into  a  pointed  tip.  Pistil  1,  stigma  scarious-cupulate.  Fruit  a 
follicle,  dehiscent  by  the  dorsal  suture.  Seeds  arillate.  (Capt. 
George  Vancouver  of  the  English  exploring  ship  Discovery,  wno 
visited  San  Francisco  Bay  in  1792.) 

1.  V.  chrysantha  Greene  var.  parviflora.  Insibe-out  Flower. 
Stems  from  a  branched  rootstock,  clustered,  sparsely  pubescent  with 
short  spreading  gland-tipped  hairs,  or  at  base  rusty -pilose,  8  to  20  in. 
high;  foliage  glabrous,  or  rusty-pilose  on  the  petiole  at  the  forks; 
leaflets  green  above,  paler  or  whitened  beneath,  roundish  in  outline, 
broadly  cordate  at  base,  obscurely  or  evidently  3-lobed,  narrowly 
cartilaginous-margined  and  often  crenulate  or  crisped,  J  to  IJ  in. 
long;  frequently  broader  than  long,  pctiolulate;  panicle  loose,  2 J  to  7 
in.  long,  bearing  25  to  30  small  white  or  lavender-tinged  flowers; 
petals  2  lines  long;  ovules  2  or  3. — (V.  parviflora  Greene.)    ^ 

Coast  Ranges,  in  the  shade  of  forests  from  the  Santa  Cruz  Moun- 
tains northward;  Oakland  Hills,  ace.  to  Greene;  Marin  Co.,  Chpsnut 

6  Drew;  near  Calistoga,  Jepson.  May.  Leaves  said  to  persist 
through  the  winter,  but  flowering  specimens  from  Calistoga  exhibit 
leaves  that  are  nearly  half  perished.  In  some  country  districts  called 
^'Floworinij:  Fern."' 
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36.  PAPAVERACE/E.     Poppy  Family. 

Herbaceous  plants  (Dendromecon  is  a  shrub)  with  mostly  colored 
juice  and  regular  perfect  flowers.  Sepals  2  or  3  the  petals  twice  as 
many.  In  Eschscnoltzia  the  2  sepals  are  united  into  a  single  piece 
like  a  fool's  cap.  Stamens  numerous,  rarely  few.  Carpels  2  to 
several,  united  into  a  1-celled  superior  ovary  (in  Platystemon  the 
lightly  united  carpels  become  distinct  in  fruit). 

Sepals  3,  petals  6;  annuals;  leaves  opposite  or  radical. 
Filaments  petal-like;  carpels  6  to  20,  in  anthesis  united  into  a  compound 
ovary,  in  firnit  separating  and  through  constrictions  breaking  up  into 

1-seeded  joints 1.  Platystemon. 

Filaments  filiform  or  flattened;  carpels  3,  united  into  a  S-aiigled  or  terete 

ovary,  forming  in  fruit  a  3-valved  capsule 2.  Platystigma. 

Sepals  2  (in  Eschscholtzia  the  calyx  is  a  single  mitre-like  piece  which  is  puslied 
off  by  the  expanding  petals);  petals  4;  leaves  alternate. 
Leaves  entire,  coriaceous;  capsule  2-valved;  shrubby   ...  3.  Dendromecon. 
Leaves  not  entire. 

Receptacle  hollowed  or  cup-like;  flowers  erect  in  bud;  capsule  2-valved; 

leaves  temately  dissected;  annual  or  perennial  herbs 

4.  Eschscholtzia. 
Receptacle  not  excavated;  flowers  nodding  in  the  bud;  capsule  openitig 
by  holes  just  below  the  summit;   leaves  pinnately  cleft,  lobed  or 
divided;  ours  annuals 6.  Papaver. 

1.  PLATYSTEMON  Benth. 

Low  annual  with  mainly  opposite  entire  leaves.  Sepals  3.  Petals 
6  in  two  series.  Stamens  numerous;  filaments  petal-like  and  obovate 
or  spatulate.  Stigmas  subulate-filiform,  one  terminating  each  carpel; 
carpels  6  to  17  or  20,  each  several-ovuled,  connivent  or  coherent  in  a 
cirfile,  becoming  torulose,  at  maturity  separating,  and  breaking 
transversely  into  indehiscent  1-seeded  joints.  Anthesis  lasting  for 
more  than  one  day.  Petals  tardily  deciduous,  withering  and  closing 
over  the  forming  fruit.     (Greek  platus,  broad,  and  stemon,  a  stamen.) 

1.  P.  Californicus^Benth.  Cream-cups.  Conspicuously  pilose; 
.branched  from  the  base,  widely  spreading  and  more  or  less  decumbent 
or  nearly  acaulescent,  3  to  6  in.  high;  peduncles  more  or  loss  scape- 
like, 5  in.  long;  petals  creamryellow;  stamens  about  25. 

Common  almost  throughout  California,  in  the  hills  and  on  the 
plains,  in  Apr.  Free  ovules  are  sometimes  found  opposite  the  con- 
strictions in  the  carpels,  having  been  forced  through  the  thin  suture 
as  the  carpels  become  torulose.  In  plants  from  Ukiah  the  petals  are 
deeper  colored  at  apex  with  this  color  repeated  as  a  spot  on  the  lower 
portion  of  the  petals. 

2.  PLATYSTIGMA  Benth. 

Annual  herbs  with  the  leaves,  sepals  and  petals  as  in  Platystemon, 
the  flowers  rarely  with  2  sepals  and  4  petals.  Petals  deciduous. 
Stamens  6  to  12.  Carpels  3,  combined  into  a  single  1-celled  .ovary, 
which  is  3-lobed  or  nearly  terete.  Placentae  as  many  as  the  carpels, 
parietal,  many-ovuled.  Stigmas  ovate  to  subulate.  Capsule  com- 
pletely 3-valved,  dehiscent  through  the  placenta?.  (Greek  platus, 
broad,  and  stigma,  a  stigma.) 
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Not  acaulesccnt;  peduncles  glnbrous;  flowers  light  yellow;  ovary  linear;  capsule 
tw  sted 1 1.  P.  CaJtifomicum. 

Acaulescent  or  nearly  so;  scapes  hairy;  flowers  light  yellow;  ovary  and  capsule 
3-lobed 2  P.  lineare. 

1.  P.  Californicum  (Terr.)  B.  &  H.  Very  slender,  erect,  4  to  7 
in.  high,  paniculately  or  dichotomously  branched  above  or  even 
from  the  base;  glabrous  throughout;  radical  and  lower  leaves  elliptic 
to  obovate-spatulate,  6  to  11  lines  long,  often  contracted  into  a 
petiole,  the  upper  cauline  oblanceolate  to  linear;  peduncles  2  to  3  in. 
long,  erect  in  anthesis,  in  fruit  deflexed  almost  horizontally  but  the 
capsule  vertical  or  nearly  so;  sepals  often  reddish;  petals  white, 
elliptic  to  oblong,  often  narrowed  to  a  short  claw,  8  to  6  lines  long; 
stamens  6  to  12,  rarely  4,  unequal,  in  two  series,  the  outer  shorter; 
filaments  filiform,  slightly  dilated  upwards;  capsule  J  to  1  (rarely  1^) 
in.  long. — (Platystemon  Torreyi  Greene.) 

San  Francisco  Peninsula  and  southward.     Mar. -Apr. 

2.  P.  lineare  Benth.  Acaulescent  or  nearly  so;  scapes  commonly 
4  to  8  in.  high,  hispid  with  spreading  hairs;  leaves  linear,  1  to  2  in. 
long,  sessile;  sepals  brownish;  petals  light  yellow  cuneate-orbicular 
or  obovate,  4  to  9  lines  long;  stamens  numerous,  filaments  conspicu- 
ously dilated;  body  of  capsule  5  to  7  lines  long. 

Clear  Lake  to  Oakland,  Holder;  San  Francisco,  Bloomer^  and  south- 
ward. Mar.-May.  Leaves  often  with  several  parallel  nerves 
beneath. 

3.  DENDROMECON  Bcnth. 

Low  branching  shrub  with  alternate  entire  and  coriaceous  leaves 
and  yell()w,_fl©wer8.  Sepals  2.  Petals  4.  Stamens  numerous,  with 
short  ftltlorm  filaments  and  linear  anthers.  Ovary  linear  with  2 
nerve-like  placentae.  Capsule  linear.  Seeds  pitted,  provided  with  a 
caruncle.     (Greek  dendron,  tree,  and  mecon,  poppy.) 

1.  D.  rigidum  Benth.  Tree  Poppy.  Glabrous,  2  to  4  or  even 
7  ft.  high;  main  stems  one  or  several,  somewhat  trunk-like,  often  1 
in.  thick  and  with  very  shreddy  bark;  branches  white  or  light  colored; 
leaves  reticulate-veiny,  oblong  or  acute  at  each  end,  yellowish,  green 
above,  hispidulous  on  the  margin,  mucronate-acuminate,  3  in.  long, 
borne  on  very  short  petioles  which,  by  a  twist,  bring  the  blade  verti- 
cal; upper  leaves  smaller  and  oblong-ovate  or  lanceolate;  flowers 
golden  yellow,  1  to  2J  in.  in  diameter,  on  pedicels  1  to  3  in.  long; 
sepals  orbicular;  capsules  curved,  2  to  4  in|  long,  attenuate  intoa 
short  style  bearing  2  oblong  stigmas. 

Dry  slopes  and  ridges  of  the  Coast  Ranges  at  middle  altitudes  from 
Lake  Co.  and  Caux's  Knob  (east  of  St.  Helena)  to  Mt.  Tamalpais 
and  Mt.  Diablo;  thence  southward  to  San  Diego;  also  in  the  Sierras. 
Last  of  Apr. -June. 

4.  ESCHSCHOLTZIA  Cham. 

Annuals  or  perennials  with  watery  juice,  netioled  ternateU-  dis- 
sected leaves  and  peduncled  yellow  flowers.     Keceptacle  hollowed  or 
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excavated,  surrounding  the  base  of  the  pistil,  the  calyx  and  corolla  in 
consequence  seeming  as  if  perigynous;  tnis  receptacle  in  addition  often 
bears  a  spreading  outer  and  an  erect  inner  rim.  Sepals  completely 
united  into  a  calyptra  or  extinguisher-shaped  body  which  parts  from 
the  receptacle  and  is  pushed  off  by  the  expanding  petals.  Stamens 
numerous,  mostly  on  the  base  of  the  petals;  anthers  commonly  longer 
than  the  filaments.  Ovary  linear;  style  very  short;  stigmas  com- 
monly 4,  subulate-filiform  unequal.  Capsule  1-celled,  many-seeded, 
2-valved;  dehiscence  commonly  occurs  after  the  capsule  parts  from  the 
receptacle  and  before  it  reaches  the  ground,  usually  beginning  at  the 
moment  that  the  base  of  the  capsule  is  released  from  the  vise-like 
hollowed  receptacle,  this  action  allowing  the  valves  which  are  elas- 
tically  dehiscent  from  base  to  apex,  to  separate.  (Collected  at  San 
Francisco  in  1816  by  Adelbert  von  Chamisso,  German  poet  and 
naturalist,  and  named  by  him  in  honor  of  his  college  friend  and 
■companion  on  a  scientific  voyage  around  the  world,  Dr.  J.  F. 
Eschscholtz. ) 

Receptacle  with  broad  rim,  cotyledons  2-clefl;  perennial  (or  some  varieties 

annual) 1.  E.  Califomica. 

Receptacle  destitute  of  rim  or  the  rim  represented  by  a  mere  herbaceous  ring; 
cotyledons  entire;  annuals. 

Stems  leafy;  petals  fan-shaped,  longer  than  broad 2.  E.  casspitom. 

Acaulescent;  petals  rhomboidal,  mostly  broader  than  long 

3.  E.  rhombipetala. 

1.  E.  Caiifornica  Cham.  California  Poppy.  Suberect  or 
difilise,  with  stems  1  to  2  ft.  long;  radical  leaves  ternately  several 
times  dissected  into  linear  or  oblong  segments,  on  long  petioles,  the 
whole  leaf  J  to  1  ft.  long;  cauline  smaller  on  shorter  petioles;  pedun- 
cles 2  or  3  to  6  in.  long;  petals  fan-shaped,  J  to  2  in.  long,  varying 
from  deep  orange  to  straw-color;  outer  spreading  rim  of  the  receptacle 
J  to  2  lines  wide;  inner  erect  rim  hyaline;  capsule  1  to  3  or  even  4 
in.  long. 

One  of  the  most  common,  striking  and  widely  diffused  plants  of  the 
Californian  flora,  abundant  in^the  spring  but  in  many  portions  of  the 
state  found  in  flower  in  other  or  in  all  seasons.  On  account  of  its  gor- 
geous beauty  it  has  been  favored  with  an  exceptional  number  of 
poetic  names  mostly  derived  from  Spanish  sources,  such  as  ' '  Copa  de 
Oro,"  "Torosa,"  "Amapola,"  "^Dormidera. "  The  original  speci- 
mens, from  which  the  species  was  first  described,  came  from  the  San 
Francisco  sand  hills;  this  form  has  small  flowers  and  a  very  narrow 
rim  to  the  receptacle  and  is  common  everywhere  in  the  immediate 
vicinity  of  the  ocean.  The  interior  form,  which  is  much  more  robust 
and  may  be  designated  as  var.  crocea  (E.  crocea  Benth.),  has  a  very 
conspicuous  rim  to  the  receptacle  (often  2  lines  wide),  and  very  large 
flowers,  the  petals  as  much  as  2  in.  long.  It  is  abundant  everywhere 
in  the  valleys,  on  the  plains  and  among  the  foothills,  frequently 
covering  large  areas  in  Apr.  and  May  with  an  extraordinarv  profusion 
of  golden  or  deep  orange  flowers.  In  the  sunshine  the  sneen  of  the 
petals  is  exceeding  striking  and  brilliant.  In  the  latter  part  of  May 
and  in  June  the  tips  of  the  petals  become  yellow  and  by  autumn  the 
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species  produces  wholly  straw-colored  and  comparatively  small 
Howers.  This  dry  season  form  simulates  very  closely  the  form  of  the 
sand  hills  which  is  exposed  to  adverse  conditions  near  the  sea. 
Although  the  various  large-flowered  forms  have  been  described  as 
distinct  from  the  original  seacoast  form,  there  are  in  reality  not  the 
slightest  constant  distinctions  to  be  had;  there  are  not  only  gradations 
between  the  forms  but  the  gradations  are  so  numerous  and  moreover, 
topographically  considered,  cover  such  extensive  areas  of  country  that 
they  are  almost  or  quite  as  likely  to  be  found  as  the  extremes.  The 
maintenance  of  such  forms  as  artificial  species  on  the  grounds  of  con- 
venience would  in  this  case  have  no  point  whatsoever.  Even  in  San 
Francisco  Co.  large-flowered  forms  with  a  broad  rim  to  the  receptacle 
are  common.     In  addition  the  following  varieties  may  be  noted: 

Var.  AMBiGUA  (E.  ambigua  Greene).  Annual,  glaucous,  scabrous- 
pubescent  throughout. — Mt.  Diablo,  ace.  to  Greene,  otherwise  not 
known  within  our  limits.  Var.  DouGlasii  (E.  Douglasii  H.  &  A.) 
has  the  outer  rim  of  the  torus  narrower  than  or  not  exceeding  the 
erect  inner  one  and  the  petals  yellow  shading  into  orange  at  base. — 
Plains  of  Solano  and  Contra  Costa  Co.,  ace.  to  Greene.  Var.  com- 
PACTA  (E.  compacta  Walp.)  is  acaulescent. — From  the  Bay  Region, 
where  it  is  perennial,  to  Fresno,  where  it  is  seemingly  annual. 

2.  E.  caespitosa  Benth.  Annual  plants  |  to  2  ft.  high;  stems 
few  or  many,  slender  or  rather  stout,  leafy  and  leafy  tufted  at  base  or 
the  subrudical  leaves  few;  leaves  mostly  twice  ternately  dissected; 
peduncles  3  to  even  8  in.  long,  much  exceeding  the  leaves;  calyx 
oblong-conical,  abruptly  slender  pointed;  receptacle  short-tubular, 
1  to  2  linos  deep;  petals  J  to  1  in.  long;  capsule  11  to  3  in.  long; 
seeds  reticulate;  embryo  J  of  a  line  long,  the  cotyledons  (as  seen  in 
the  seed)  divergent. 

Canon  sides  of  the  higher  Coast  Ranges:  Vaca  Mountains;  Maya- 
camas  Range  east  of  Napa  City,  and  southward.     Apr.-May. 

3.  E.  rhombipetala  Greene.  Acaulescent,  densely  tufted;  scapes 
very  inany,  stout,  diftuse,  3  to  4 in.  high,  twice  as  long  or  equalecl  or 
exceeded  by  the  thick  tuft  of  nearly  equal  subradical  leaves;  these 
laciniately  cleft  into  3  to  6  linear  divisions,  glaucous  or  glaucescent; 
receptacle  subcylindrical;  spreading  rim  obsolete,  likewise  the  scarious 
inner  margin  or  this  very  narrow  and  approximate  to  the  trace  of  the 
obsolete  rim;  petals  rhombic-ovate  or  orbicular,  5  lines  long,  6  lines 
broad;  fugacious;  capsule  3  in.  long  or  less,  very  large  for  the  size  of 
the  plant;  seeds  reticulate;  embryo  about  J  line  lone;  cotyledons 
very  short,  the  embryo  with  scarcely  more  than  a  notch  at  the  apex. 

Plains  and  rolling  country  near  the  Coast  Range  foothills:  Brown's 
Valley,  Solano  Co.,  Jepson;  to  Antioch,  Brandegee,  Mar. -Apr. 
Scapes  sparsely  tuberculate-scabrous. 

6.  PAPAVER  L.     Poppy. 

Ours  annual  herbs  with  narcotic  juice.  Leaves  pinnately  cleft, 
lobed,  or  divided.  Flowers  showy,  solitary  on  long  peduncles,  nod- 
ding in  bud.     Sepals  2.     Petals  4.     Stamens  very  many.     Ovary  and 
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capsule  obovoid  to  subglobose,  with  4  to  many  intruded  placenta*. 
Capsule  dehiscent  just  below  the  stigmatic  summit  by  pores  or  valve- 
like openings. 

Juice  milky:  stigmas  sessile  and  radiate  upon  the  summit  of  the  ovary 

1.  P.  Califomicum. 
Juice  yellow;  stigmas  capitate  upon  the  short  slender  style  .  2.  P.  heterophyUum. 

1.  P.  Californicum  Gray.  Western  Poppy.  Two  ft.  high  or 
less;  glabrous  or  sparsely  pilose-pubescent;  juice  milky;  leaves  pin- 
nately  divided,  the  segments  oblong  or  roundish,  toothed  or  lobed  or 
entire;  petals  red  with  a  green  spot  at  base;  stigmas'  sessile  and 
radiate  upon  the  summit  of  the  ovary,  persistent  in  fruit;  capsule  J 
in.  long  or  more,  turbinate-obovate,  6  to  11-nerved;  pores  or  valve- 
like openings  just  beneath  the  stigmas,  quadrate. 

Mt.  Tamalpais,  M.  A.  Howe;  otherwise  of  the  southern  part  of  the 
State  from  the  Santa  Inez  Mountains  to  Los  Angeles.     May. 

2.  P.  heterophyllum  (Benth.)  Greene.  Wind  Poppy.  One  and 
one-fourth  to  2  ft.  high,  glabrous;  juice  yellow;  leaves  pinnate  or 
pinnately  cleft,  or  pinnate  with  pinnately  cleft  lobes,  the  segments 
exceedingly  diverse  in  shape  on  the  same  plant  or  even  on  the  same 
leaf,  varying  from  oval  and  entire  or  lobed  to  narrowly  linear;  petals 
broadly  cuneate-obovate,  brick-red,  with  a  dark  spot  at  base,  1  in. 
long  or  less;  stigmas  capitate  at  summit  of  a  distinct  and  slender 
style;  .capsule  clavate-obovoid,  3  to  7  lines  long;  pores  small  with 
rounded  valves  which  separate  from  the  stout  parietal  ribs. — (Mecon- 
opsis  heterophylla  Benth. ) 

Middle  California:  Berkeley;  Livermore;  Stockton;  San  Mateo; 
southward  to  Southern  California.  Thought  to  be  rare  north  of  San 
Francisco  Bay.     May. 

Var.  crassifolium  TMeconopsis  crassifolia  Benth.).  Blood  Drops. 
Plant  smaller,  more  oranching  and  with  more  numerous  flowers; 
leaves  smaller  and  thicker;  flowers  small,  erect. — Interior  fields;  with 
the  preceding  at  Sunol  Glen,  ace.  to  Geo.  B.  Grant,  May,  1900. 

37.  FUMARIACEi4E.     Fumitory  Family. 

Glabrous  herbs  with  alternate  compound  dissected  leaves  and  irreg- 
ular perfect  flowers  borne  in  racemes.  Sepals  2,  small  and  scale-like. 
Petals  4,  in  2  dissimilar  pairs,  the  outer  larger,  inner  pair  narrower, 
carinate  or  crested  on  the  back,  cohering  by  the  callous  apex  and 
covering  the  anthers  and  stigma.  Stamens  in  2  sets  of  3  each,  placed 
opposite  the  outer  petals,  the  filaments  of  each  set  usually  united; 
middle  anther  of  each  set  2-celled,  the  lateral  ones  1-celled.  Ovary 
superior.  Capsule  1-celled,  with  2  parietal  placentae  from  which  the 
valves  separate,  or  indehiscent. 

1.  D I  CENTRA  Bernh.     Dutchman's  Breeches. 

Perennial  herbs  with  the  stems  and  leaves  from  a  tuber-like,  grain- 
bearing  or  scaly  crown.  Flowers  racemose  or  paniculate.  Corolla 
flattened  and  cordate  at  base.     Filaments  of  each  set  dilated  and 
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united,  but  distinct  at  the  verj'  base  and  slightly  free  above.     (Greek 
dis,  twice,  and  kentron,  a  spur,  some  species  2-spurred.) 

Stems  leafy;  flowers  yellow,  petals  distinct 1    D.  chrysantha. 

Acaulescent;  scape  naked;  flowers  rose-purple,  petals  united  .  2.  D.  formom. 

1.  D.  chrysantha  H.  &  A.  Glaucous  plants  with  stiff  coarse 
leafy  stems  2  to  3  ft.  high;  leaves  bipinnate,  J  to  1  ft.  long  or  more, 
the  divisions  cleft  into  narrow  lobes;  flowers  yellow,  in  a  large 
racemose  panicle;  corolla  linear-oblong,  only  slightly  cordate,  J  in. 
long;  petals  distinct;  capsule  f  to  1  in.  long;  style  slender,  persistent, 
at  dehiscence  of  the  capsule  splitting  up  to  the  stigma;  seeds  crestless. 

High  dry  ridges  of  the  inner  Coast  Ranges,  but  not  common:  Lake 
Co.;  Vaca  Mountains;  Mt.  Diablo;  Crystal  Springs,  San  Mateo  Co., 
Vasey^  1875;  and  southward.  Sometimes  called  "Golden  Ear- 
drops." 

2.  D.  formosa  DC.  Bleeding  Heart.  Acaulescent;  root- 
stock  fleshy  and  spreading;  leaves  on  very  long  petioles,  biternately 
compound,  the  divisions  incisely  cleft  or  pinnatifid;  scapes  slightly 
exceeding  the  leaves,  2  ft.  high,  naked,  terminated  by  a  cluster  of 
short  racemes  with  subulate  bracts;  corolla  rose-purple,  ovate-cordate; 
petals  all  united  to  above  the  middle,  the  larger  with  short  spreading 
tips;  stigma  with  a  double  pair  of  lobes;  seeds  crested. 

Shady  woods:  Moraga  Canon  near  Oakland,  Chas.  Palaehe;  com- 
mon in^Marin  Co.  and  northward;  also  in  the  Sierras.     Apr.-June. 

38.  CRUCIFERiflE.    Mustard  Family. 

Herbs  with  alternate  leaves,  no  stipules  and  the  flowers  in  terminal 
bractless  racemes  (or  in  Tropidocarpum  with  a  leafy  raceme).  Sepals 
and  petals  each  4,  regular  and  distinct.  Petals  rarely  none,  commonly 
with  claws,  the  blades  spreading  in  the  form  of  a  cross.  Stamens  6, 
commonly  tetradynamous  (4  long  and  2  short),  sometimes  subequal, 
sometimes  4  or  2.  Ovary  superior,  2-celled  by  a  thin  partition 
stretched  between  the  placentae.  Fruit  a  capsule  the  2  valves  sepa- 
rating from  below  upwards,  leaving  behind  the  placentae  and  parti- 
tion, or  sometimes  indehiscent,  or  breaking  "  up  transversely  into 
1-seeded  joints.  Capsule  long  and  narrow  (a  silique)  or  short  and 
roundish  (a  silicle)  commonly  termed  a  "pod"  and  either  terete, 
4-sided,  compressed  (flattened  parallel  to  the  partition)  or  obcom- 
pressed  (flattened  contrary  to  the  partition).  Seeds  in  each  cell 
attached  alternately  to  either  placenta  and  occupying  the  center 
of  the  cell  (in  1  row)  or  disposed  in  2  rows  (the  seeds  from  either 
placenta  not  overlapping  each  other).  Embryo  always  curved,  the 
caulicle  folded  upon  the  back  of  one  of  the  cotyledons  (incumbent) 
or  along  the  edge  of  the  cotyledons  (accumbent).  Herbage  always 
with  the  characteristic  mustard-like  or  pungent  juice.  Streptanthus 
gland ulosus  has  a  somewhat  irregular  flower. 
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A.  Pod  completely  dehiscent  by  two  valves. 

1.  Pod  a  silique,  several  times  (or  at  least  three  times)  louger  than  broad. 
Seeds  in  1  row  in  each  cell  (except  Sisymbrium  multifidum  and  Arabis  glabra); 

silique  linear  or  narrowly  linear.  ^ 

Kacemes  leafless. 
Filaments  with  one  or  two  pairs  connate  (except  1  or  2  species);  silique 
compressed;  sepals  colored,  commonly  purple;  petals  purple  varying 

to  whitish,  the  limb  narrow,  commonly  undulate-crisped 

2.  Streptanthus. 
Filaments  all  distinct. 
Silique  terete,  pointed  with  a  long  conical  beak  prolonged  much  beyond 

the  valves;  flowers  large,  yellow 5.  Brassica. 

Silique  terete,  4-sided  or  compressed,  tipped   with  a   short  style  or 
pointless. 
Silique  narrowly  linear,  elongated,  terete  or  nearly  so. 
Leaves  coarselv  toothed  or  some  pinnatifid  or  entire;  flowers 

white  or  yellowish 1.  Thklypodium. 

Leaves  for  the  most  part  pinnatifid,  or  the  lowest  pinnately 

parted ;  flowers  yellow 3.  Sisymbrium. 

Silique  compressed;  valves  more  or  less  1-nerved;  flowers  purple, 

white  or  nearly  white 8.  Arabis. 

Silique  pointed,  somewhat  triangular,  midrib  of  valve  conspicuous; 

nowers  rather  small,  bright  yellow 9.  Barbarea. 

Silique  4-sided  or  flattened;  valves  1-nerved;  flowers  large,  pale 

yellow  or  orange 7.  Erysimum. 

Silique  compressedf,  pointed. 
Stems   sparingly  leafy  from   a   perennial,  tuberous  rootstock; 

flowers  large,  white  to  rose-tinted  ....  11.  Dentaria. 
Stems  leafy;  annual  with  fibrous  roots  and  smaller  flowers  .  .  . 

12.  Cardamine. 

Racemes  leafy;  silique  obcompressed 13.  Tropidocarpum. 

Seeds  in  2  rows  in  each  cell;  silique  terete,  linear  to  oblong;  flowers  small 
(2  lines  long  or  less),  white  or  yellow 10.  Nasturtium. 

2.  PoQ  a  silicle,  roundish  or  little  longer  than  broad. 

Silicic  turgid,  obovoid  or  pear-shaped;  edges   of   the  valves  narrowly 

margined;  flowers  yellowish 15.  Gamelina. 

Silicle  much  flattened  contrary  to  the  narrow  partition  and 
Obcordate    or    elliptical,    several-seeded;    flowers    white  or  slightly 

yellowish 14.Cap8ella. 

Didymous,  the  valves  separating  as  closed  l*seeded  nutlets;  flowers 

greenish-white 20.  Coronopus.  ^^n 

Orbicular  or  ovate,  more  or  less  emarginately  winged  at  summit;  flowers       y 

white  or  apetalous 19.  Lepidium. 

Silicle  flattened  parallel  to  the  broad  partition;  flowers  white 

18.  Alyssum. 
B.  Pod  indehlscent. 

Pod  elongated,  breaking  transversely  into  1-seeded  indehlscent  joints. 
Pod   several-seeded,  commonly  with   constrictions  between   the  seeds; 

flowers  showy 6.  Raphanus.  — 

Pod  2- join  ted,  breaking  in  the  middle,  each  joint  1-seeded;  flowers  small. 

4.  Cakile. 
Pod  broader  than  long^  more  or  less  didymous,  the  cells  indehlscent  but  sep- 
arating from  the  axis  when  ripe 20.  Coronopus. 

Pod  wholly  indehlscent,  roundish  or  obovate. 

Pod  1  to  several-seeded,  wingless 16.  Athysanus. 

Pod  1-seeded,  margined  with  a  wing 17.  Thysanocarpus  . 

1.  THELYPODIUM  Endl. 

Ours  annual  herbs.  Flowers  white  or  pale  yellow  (straw-colored), 
in  often  dense  racemes.  Leaves  mostly  petioled,  not  auriculate  or 
clasping.  Petals  with  narrow  claw  and  linear  or  obovate  exserted 
limb.  Stamens  tetradynamous,  exserted,  with  long  and  slender, 
never  united  filaments.*  Anthers  narrowly  linear,  sagittate,  curved. 
Stigma  circular  or  obscurely  2-lobed,  usually  small.     Fod  elongated, 
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terete,  sessile  or  short-stipitate.  Seeds  oblong,  somewhat  flattened, 
not  winged.  Cotyledons  incumbent.  (Greek,  thelus,  female,  and 
pus,  foot  or  support,  the  ovary  more  or  less  stipitate.) 

Cauline  leaves  mostly  petioled;  flowers  1^  to  2  lines  long  .  .1.  T.  lasiophyllum. 
Caiiline  leaves  sessile  or  the  lower  frequently  petioled;  flowers  4  or  6  lines  long. 

Ovary  glabrous;  petals  conspicuously  exceeding  the  acuminate  sepals  .... 

2.  T.  Qreenei. 

Ovary  hairy;  petals  little  exceeding  the  obtuse  sepals  .  .  .  3.  T.  flavetcens. 

1.  T.  lasiophyllum  Greene.  Annual;  erect,  simple  or  branching 
above,  1  to  3  ft.  high,  hispid  with  scattered  hairs  or  nearly  glabrous 
above;  lower  leaves  sinuately  pinnatitid  with  mostly  acute  denticulate 
or  entire  segments,  2  to  5  in.  long,  the  upper  lanceolate,  less  lobed  or 
merely  toothed,  all  petioled,  or  the  upper  rarely  sessile;  flowers  1 J  or 
2  lines  long,  closely  clustered,  white  or  yellowish,  on  commonly 
curved  pedicels  1  line  long;  sepals  oblong,  scarcely  more  than  half 
the  length  of  the  narrow  petals;  pods  ascending  or  strictly  deflexed, 
straight  or  somewhat  curved,  2  to  4  in.  long,  J  line  wide  or  less, 
obtuse  at  apex. 

More  frequent  in  the  Coast  Range  region  but  also  in  the  Sierras. 
Apr.  A  variable  species.  Var.  riqidum  Robinson.  Often  branch- 
ing from  the  base;  pods  IJ  in.  long,  J  line  broad,  divaricately  spread- 
ing, sharply  tipped  with  the  short  style,  more  or  less  torulose. — 
Elmira  to  Antioch.  Var.  inalienum  Robinson.  Pods  IJ  to  2J  in. 
long,  I  line  broad,  erect  or  slightly  spreading. — Collinsville,  Brandegee. 
Scarcely  dift'ering  from  the  preceding  variety. 

2.  T.  Greenei.  Glaucous  and  glabrous;  erect,  3  to  4  ft.  high,  the 
stem  with  several  much  elongated  simple  branches  from  below  the 
middle;  leaves  all  sessile  except  the  radical;  lower  cauline  leaves 
ovate  or  oblong-lanceolate,  irregularly  or  somewhat  erosely  toothed  or 
laciniate,  sometimes  with  two  or  three  pairs  of  broad  salient  lobes 
below  the  middle,  8  in.  long  or  less;  petiole  about  1  in.  long;  upper- 
most leaves  linear-lanceolate,  sharply  serrate  or  denticulate,  1  to  4  in. 
long,  sessile;  racemes  in  flower  rather  dense,  in  fruit  much  elongated 
(even  2 J  ft.  long);  flowers  4  to  6  lines  long,  pale  yellow;  sepals 
narrowly  oblong,  tapering  to  an  acuminate  apex,  which  often  bears  a 
few  hairs;  petals  much  exceeding  the  sepals,  the  claw  broad  and  the 
undulate  blade  narrow;  ovary  glabrous;  pods  2  to  3  in.  long,  rather 
less  than  1  line  wide,  beaked  by  the  style. — (T.  flavescens  Greene, 
not  Streptanthus  flavescens  Hook.) 

Brandegee's  Collinsville  specimens  are  illustrative  of  the  natural 
type  here  described  which  is  not  infrequent  from  Main  Prairie  to  the 
Montezuma  Hills  and  Antioch;  thence  southward  through  the  Mt. 
Diablo  range.  It  is  our  present  opinion  that  T.  procerum  (also 
referred  to  Streptanthus  and  Caulanthus)  of  authors  is  the  same;  if  it 
be  distinct  the  contrasting  characters  have  yet  to  be  discovered.  A 
satisfactory  arrangement  in  this  group  can  only  be  had,  however, 
when  complete  material  (now  lacking  to  herbaria)  has  been  gathered 
by  field-students. 

3.  T.  flavescens  (Hook).      One   ft.    high,  perhaps  more;  stems, 
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petioles,  midribs  and  margins  of  leaves  bispidulous;  leaves  coarsely 
and  unequally  toothed,  the  lower  petioled  and  sometimes  pinnatifid, 
the  uppermost  sharply  denticulate  or  entire;  flowers  yellowish,  4 
lines  long;  sepals  oblong,  broadest  toward  the  acute  apex;  which 
usually  bears  a  few  hairs;  petals  undulate,  the  claw  as  broad  or 
broader  than  the  blade,  little  exceeding  the  sepals;  ovary  hairy;  fruit 
unknown  to  us. — (T.  Hookeri  Greene.) 

Mt.  Diablo  region  (Livermore,  Greene,  Mar.  10,  1889)  to  Mon- 
terey, DotiglaSj  about  lo30.  Description  drawn  from  Greene's  speci- 
mens which  match  fairly  well  the  illustration  of  Douglas'  specimen 
in  Hooker's  Icones,  figured  under  the  name  of  Streptanthus  flavescens 
Hook.     Very  doubtfully  distinct  from  the  preceding. 

2.  STREPTANTHUS  Nutt. 

Annuals  or  a  few  biennials,  often  glaucous.  Radical  leaves  com- 
monly toothed  or  pinnatifid,  the  cauline  similar  or  entire,  often 
sagittate-clasping.  Sepals  of  the  same  color  as  the  petals,  two  or  all 
saccate  at  base,  the  calyx  thus  ovoid  or  broad  at  base  and  contracted 
above  or  by  the  spreading  of  the  tips  becoming  somewhat  flask- 
shaped,  rarely  subcylindric.  Petals  purple  or  white,  with  a  narrow 
undulate  or  crisped  limb  and  channeled  claw,  regular  or  somewhat 
irregular  as  in  no.  6.  Stamens  tetradynamous,  or  in  3  unequal  pairs, 
the  2  longer  pairs  with  filaments  connate  below  or  the  uppermost 
pair  with  entirely  united  filaments.  Silique  oblong  to  narrowly 
linear,  flattened  parallel  to  the  partition,  sometimes  subterete;  valves 
1-nerved  or  rarely  carinate.  Seeds  flat,  margined  or  winged. 
Cotyledons  accumbent.  Receptacle  enlarged.  (Greek  streptas, 
twisted,  and  anthos,  flower,  in  reference  to  the  petals.) 

Upper  leaves  oval  or  orbicular  an^  cordate-claspjing. 
Filaments  all  distinct  or  one  pair  connate;  biennial,  the  flowering  stems 

from  an  indurated  stock 1.  S.  auffrute&cens. 

Filaments  distinct;  annual 2.  S.  oroiculattis. 

Upper  leaves  mostly  narrow;  filaments  of  longer  stamens  connate  in  pairs; 
annuals. 
Herbage  glabrous;  2  pair  of  filaments  connate. 
Some  lower  leaves  broadly  ovate;  flowers  very  short-pediceled ;  petals 

purple  and  white 3.  S.  Breweri. 

Cauline  leaves  all  linear;  petals  white. 

Flowers  subsessile;  sepals  with  whitish  tips 4.  S.  barbiger.    — 

Flowers  long-pediceled ;   sepals  dark "  purple  or  black 

6.  S.  niger. 
Herbage  hispid-pubescent  or  hirsute;  upper  pair  of  filaments  connate. 
Leaves  mostly  narrow. 

Flowers  purple;  raceme  not  l-sided %.  S.  glandulosus . 

Flowers  pale;  raceme  1-sided 1.  S.  aecundua.    -^ 

Some  leaves  obovate;  petals  purplish  with  white  tips  8.  5.  hiB-gidus. 

1.  S.  suffrutescens  Greene.  Biennial  (sometimes  annual?),|B^ 
herbage  glabrous;  branches  6  to  15  in.  long  from  a  stout  indurated^^ 
trunk  6  to  9  in.  high  and  nearly  3  lines  thick;  lowel*  leaves  broadly 
oblong  or  cuneate,  obovate,  coarsely  serrate-toothed,  narrowed  at 
base  into  a  winged  petiole,  \\  to  2 J  in.  long;  upper  leaves  orbicular 
with  cordate-clasping  base,  J  to  1  in.  broad;  petals  white,  with  purple 
veins,  4  lines  long;  pods  arcuate,  2 J  to  3  in.  long,  1  line  wide. 
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Montane  species  of  the  Coast  Ranges:  Hood's  Peak,  Sonoma  Co.; 
Humboldt  Co. ,  Chesnut  and  Drew.  This  may  be  merely  a  form  of 
S.  orbiculatus  but  more  abundant  material  is  needed  to  settle  the 
problem  of  relationships  in  this  group. 

2.  S.  orbiculatus  Greene.  Annual;  herbage  glabrous;  main  stem 
or  ascending  axis  short,  1  to  3  in.  long,  bearing  many  ascending 
branches,  or  the  branches  at  base  spreading  horizontally,  3  to  5  in. 
long;  leaves  rather  small,  lower  spatulate-oblong,  upper  round, 
cordate-clasping;  sepals  pink  or  purple,  2  to  3  lines  long;  filaments 
distinct;  poos  falcate-recurved,  mostly  exceeding  2  in. 

Summit  of  Mt.  Diablo;  Sierra  Nevada  from  Mono  Co.  to  Mt. 
Shasta. 

3.  S.  Brewer i  Gray.  Herbage  glabrous  and  glaucous;  stems  1  to 
2  ft.  high,  branching  from  near  the  base;  leaves  mostly  sessile  and 
clasping,  the  lowermost  broadly  spatulate  with  a  winged  petiole, 
toothed,  the  cauline  broadly  ovate  and  acute  to  narrowly  lanceolate, 
denticulate  or  entire;  flowers  3  to  4  lines  long,  purplish;  sepals 
acuminate;  2  pairs  of  filaments  connate;  pods  ascending,  short- 
pediceled,  IJ  to  2J  in.  long  by  J  line  broad,  ascending,  slightly 
curved;  stigma  sessile  or  nearly  so;  seeds  small,  orbicular,  wholly 
margin  less. 

Inner  South  Coast  Ranges:  Mt.  Hamilton,  Arroyo  del  Puerto  and 
Mt.  San  Carlos. 

4.  S.  barbiger  Greene.  Glabrous,  1  to  2  ft.  high,  branched; 
cauline  loaves  linear,  entire;  fiowers  white  or  purple,  3  lines  long, 
subsessile;  calyx  saccate;  sepals  connivent,  with  recurved  whitish  tips; 
petals  whito,  unoqual;  filaments  dark  purple,  the  upper  pair  connate 
and  at  length  exserted;  fruit  IJ  to  2  in.  long,  J  line  wide,  recurved. 

Colusa  Co.  to  St.  Helena.     June. 

5.  S.  niger  Greene.  Stout,  IJ  to  3  ft.  high,  much  branched,  the 
herbage  el al)rous  and  glaucous;  leaves  linear,  the  lower  with  shallow 
pinnate  lobes  or  teeth,  the  upper  entire  and  auriculate-clasping; 
racemes  Icjose,  flexuous;  flowers  4  to  5  lines  long,  long-pediceled; 
calyx  broad  and  saccate;  sepals  dark  purple  or  black,  obtuse;  petals 
white;  pods  ascending,  1  to  2  in.  long,  1  line  broad,  on  pedicels  6  to 
12  lines  long;  stigma  entire,  sessile;  seeds  broadly  elliptical,  narrowly 
winged. 

Hills  at  Tiburon,  Marin  Co.  Apr.  Perhaps  no  more  than  a 
robust  glabrous  form  of  S.  glandulosus. 

6.  S.  glandulosus  Hook.  Jewel  Flower.  Nearly  simple  or 
branched,  1  to  2  ft.  high,  the  herbage  more  or  less  hispid;  lower 
leaves  oblanceolate,  coarsely  and  often  saliently  toothed,  at  least  the 
radical  slender-petioled;  upper  lanceolate  to  linear,  toothed  or  entire, 
sessile  and  auri'culate-clasping,  the  teeth  callous-tipped;  flowers  6  to  6 
lines  long;  calyx  commonly  deep  purple;  petals  purple,  or  white  with 
conspicuous  purple  veins;  calyx  broad  and  saccate;  3  sepals  connivent 
at  tips,  the  lower  free  from  the  others  and  usually  spreading;  longest 
pair  of  filaments  often  connate   for  their  entire  length  and  with 
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reduced  anthers;  pods  curved,  more  or  less  spreading  on  short 
pedicels,  glabrous  or  hispid,  2  to  3  in.  long,  1  line  wide;  seeds 
elliptical,  narrowly  winged. — (8.  Bioletti,  Mildredae,  albidus,  and 
pulchellus  of  Greene.) 

Common  in  the  mountains  at  middle  altitudes,  or  at  the  highest 
altitudes  in  the  hills. 

7.  S.  secundus  Greene.  Either  simple  or  with  slender  branches 
10  to  18  in.  high,  the  foliage  similar  to  that  of  S.  glandulosus; 
racemes  rather  dense,  secund;  flowers  flesh-color,  4  lines  long;  remote 
lower  sepal  distinctly,  the  uppermost  obscurely,  unguiculate,  all 
carinate  and  commonly  hispid-ciliolate  on  the  keel;  petals  with 
ample  purple-veined  crisped  limb;  upper  pair  of  filaments  connate  to 
near  their  scarcely  divergent  tips,  their  anthers  small  but  bearing 
pollen;  pods  slender,  2  in.  long,  falcate-recurved;  seeds  wingless. 

Near  the  coast  from  Marin  Co.  northward  to  Mendocino  Co. 
June.  8.  pulchellus  Greene  is  intermediate  between  this  and  S. 
glandulosus. 

8.  S.  hispidus  Gray.      Dwarfish,  hispid  throughout,  branching, 

3  to  6  in.  high;  leaves  obovate  to  connate-oblong,  coarsely  toothed, 
all  sessile  except  the  very  lowest;  petals  purplish  with  white  tips,  3  or 

4  lines  long;  sepals  hispid  with  brownish  hairs;  pods  erect  or  ascend- 
ing, Ih  to  2  in.  long,  1  line  wide,  the  pedicels  short,  about  1  line  long; 
style  snort  and  stigma  broad;  seeds  elliptical,  winged. 

Summit  of  Mt.  Diablo,  Brewer,  May  14,  1862,  southward  to 
Fresno  Co. 

3.  SISYMBRIUM  L. 

Erect  annuals  with  pinnatifid  or  finely  dissected  leaves,  the  base 
not  clasping  or  auricula te.  Flowers  small,  yellow.  Sepals  oblong 
or  linear,  equaling  or  exceeding  the  claws  of  the  petals.  Silique 
linear,  terete  or  nearly  so,  the  valves  more  or  less  distinctly  8-nerved; 
stigma  sessile  or  the  style  very  short.  Cotyledons  incumbent. 
(Greek  sisumbrion,  the  ancient  name  of  some  plant  of  the  Mustard 
Family.) 

Leaves  pinnatifid;  seeds  in  one  row 1.  S.  officinale. 

Leaves  finely  dissected;  seeds  in  2  rows 2.  S.  pinnatum. 

1.  S.  officinale  (L.)  Scop.  Hedge  Mustard.  A  little  rough- 
hispid  with  scattered  hairs;  stem  rigid,  erect,  3  to  4  ft.  high,  v/ith 
divaricate  branches  above;  leaves  lyrately  and  often  somewhat 
runcinately  pinnatifid  or  pinnately  parted  with  dentate  or  coarsely 
toothed  segments,  petioled,  the  lowest  rosulate  and  4  to  10  in.  long; 
flowers  IJ  to  2  lines  in  diameter;  pods  terete,  6  lines  long,  tapering 
from  base  to  summit,  nearly  sessile,  closely  appressed  to  the  axis  in 
a  long  slender  raceme. 

Very  common  weed  of  waysides  and  waste  places.     Apr. -May. 

2.  S.  pinnatunn  (Walt.).  Tansy  Mustard.  Cinerous-tomentu- 
lose  with  short  branching  hairs,  sometimes  glabrate  and  ^reen, 
J  to  2  ft.  high;   leaves  pmnately  or  bipinnately  dissected,  thinnish 
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and  delicate;  segments  small,  elliptical  or  in  the  upper  leaves 
linear-oblong;  petals  about  1  line  long,  equaling  or  exceeding  the 
sepals;  capsule  oblong  to  linear,  acute  at  each  end  and  beaked 
with  a  very  short  style,  3  to  6  lines  long,  borne  on  slender  spreading 
pedicels  of  equal  or  greater  length. — (S.  canescens  Nutt.) 

Livermore  (ace.  to  Greene),  the  upper  San  Joaquin  Valley,  and 
southward  to  Southern  California.     Apr. 

4.  CAKILE  L. 

Maritime  branching  annual  with  fleshy  leaves  and  rather  small 
purplish  or  white  flowers.  Pod  fleshy,  or  when  ripe,  dry  and 
corky,  1-celled,  jointed  in  the  middle,  the  2  joints  1-seeded,  the 
upper  joint  at  length  deciduous,  the  lower  one  persistent.  Cotyledons 
accumbent.     (Arabic  name.) 

1.  C.  Annericana  Nutt.  Sea  Rocket.  Stems  decumbent,  often 
2  ft.  long;  leaves  oblanceolate  or  narrowly  obovate,  crenate  or 
shallowly  sinuate-toothed;  pod  1  in.  long  or  less,  the  lower  segment 
cylindrical,  the  upper  ovoid  and  iicuminately  narrowed  to  a  flattened 
truncate  often  retuse  beak. 

Seashore  about  San  Francisco  and  beaches  of  San  Francisco  Bay 
at  West  Berkeley. 

5.  BRASSICA  L.     Mustard. 

Annuals,  either  glabrous  or  sparsely  hispid  with  coarse  hairs,  the 
lower  leaves  usually  lyrately  pinnatifid  or  pinnate,  the  upper  disposed 
to  bo  more  or  less  entire.  Flowers  large,  yellow.  Lateral  sepals 
more  or  less  gibbous  at  base.  Petals  with  long  claw  and  abruptly 
spreading  limb.  Papilla-like  glands  4,  green,  alternating  with  the 
claws  of  the  petals.  Pod  terete,  terminating  in  a  stout  beak;  valves 
1  to  several-nerved.  Seeds  in  1  row,  globose.  Cotyledons  con- 
duplicate,  incumbent.     (The  Latin  name  for  Cabbage.) 

Pods  terete,  commonly  1  in.  long  or  more,  on   ascending  or  spreading 
pedicels. 

Beak  terete;  stem-leaves  auriculate-clasping 1.  JB.  campestria. 

Beak  2-edged,  often  1-seeded,  much  shorter  than  the  body;  stem-leaves 
petioled,  or  the  upper  merely  sessile,  none  auriculate-clasping  .... 

2.  jB.  arvensia. 
Beak  very  much  flattened,  longer  than  the  white-hispid  body;  leaves  all 

petioled 4.  JB.  alba. 

Pods  somewhat  quadrangular,  closely  appressed  to  the  axis  of  the  raceme, 
^  to  %  in.  long;  leaves  all  petioled 8.  JB.  nigra. 

^  1.  B.  campestris  L.  "Common  Yellow  Mustard."  Succu- 
lent, glaucous  and  glabrous  save  for  bristle-bearing  pustules  on  the 
upper  surface  of  the  lower  leaves,  erect,  sparingly  branched,  1  to  6  ft. 
high;  cauline  leaves  all  sessile  and  clasping  by  an  auricled  base; 
upper  cauline  lanceolate  and  entire;  lower  cauline  irregularly  serrate 
or  denticulate,  and  pinnatifid  or  pinnate  with  the  terminal  segment 
very  large  and  lateral  segments  sessile  by  a  broad  base  and  more  or 
less  decurrent  on  the  rachis;  radical  leaves  similar  to  the  lower 
cauline,  petioled;  flowers  6  to  8  lines  broad;  sepals  narrowly  oblong, 
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yellowish,  ascending;  petals  with  elliptic  blade;  pods  terete,  IJ  to  IJ 
in.  long,  narrowed  into  a  subulate  beaic,  tipped  with  a  flat  stis^ma. 

Very  common.  Feb. -Apr.  It  is  the  Turnip  of  the  gardens  run 
wild. 

2.  B.  arvensis  (L.J  B.  S.  P.  Charlock.  Herbage  light  ^reen, 
hispid  with  scattered  hairs;  leaves  pinnatifid  with  a  large  shallowly 
lobed  terminal  segment  and  usually  a  pair  of  much  smaller  angular 
segments  on  the  rachis,  or  ovate  or  triangular-ovate  and  lobed  or 
denticulate;  upper  leaves  deltoid-ovate  to  ovate-lanceolate,  petioled 
or  sessile  by  a  narrow  base,  not  clasping;  petals  4  to  6  lines  long;  pods 
ascending  or  erect,  1  to  IJ  in.  long,  with  3  to  8  seeds  in  each  cell;  beak 
flattish,  J  as  long  as  the  body,  often  containing  a  seed;  valves  nerved. 
— (B.  Sinapistrum  Boiss.) 

Frequent  in  western  Alameda  Co.     Apr. 

^3.  B.  nigra  (LA  Koch.  Black  Mustard.  Dark  green  (not 
glaucous),  nearly  glabrous  or  with  some  scattered  stiff  hairs,  3  to  6 
or  even  12  ft.  high;,  leaves  all  petiolate;  lower  lyrately  pinnatifid  or 
divided;  terminal  segment  very  large,  shallowly  lobed  and  sharply 
dentate;  upper  leaves  less  lobed  or  the  uppermost  linear  and  entire 
and  commonly  drooping  or  pendulous;  racemes  long  and  dense; 
petals  3J  lines  long,  much  larger  than  the  sepals;  pods  closely 
appressed  to  the  axis  of  the  raceme,  torulose,  indistinctly  4-sided, 
beaked  by  the  style;  seeds  nearly  black,  highly  pungent. 

Naturalized  weed,  everywhere  common  ana  very  abundant  in 
interior  grainfields.     May-July. 

4.  B;  alba  Boiss.  Stem  1  to  2  ft.  high;  leaves  all  pinnately  lobed 
or  divided  and  rather  long-petioled,  or  the  upper  lanceolate  or  oblong, 
merely  dentate  and  short-petioled;  racemes  3  or  4  in.  long,  rather 
dense;  pedicels  in  fruit  spreading  horizontally;  pod  hispid  with  white 
hairs,  the  body  shorter  than  the  long  conspicuously  flattened  beak. 

European  weed,  perhaps  not  yet  naturalized:  Byron,  Bioletti. 

m 

6.  RAPHANUS  L.  Radish. 
Coarse  much-branched  annuals  or  biennials.  Lower  leaves  lyrately 
pinnate  or  pinnatifid,  shortly  petioled.  Flowers  large,  purple  or 
yellow,  or  becoming  white.  Petals  long-clawed.  Pod  thicK,  beaked 
by  the  stout  style,  1-celled,  filled  with  spongy  or  corky  tissue,  lightly 
constricted  between  the  seeds  or  even  moniliform,  indehiscent  or 
eventually  breaking  transversely  into  1-seeded  joints.  Seeds  sub- 
. globose,  cotyledons  conduplicate.  (Greek  raphanos,  quick-appearing, 
on  account  of  the  prompt  germination  of  the  seeds.)  * 

Flowers   purple,   pink  or  white;    pod   with   shallow   constrictions,    2   to 

3-seeded 1.  22.  aativus. 

Flowers  yellow  or  white;  pod  moniliform,  4  to  lO-seeded.2.  B.  Baphanistrum. 

N  1.  R.  sativus  L.  Wild  Radish.  Nearly  glabrous  or  hispid  with 
scattered  hairs;  stem  branching  widely,  2  to  5  ft.  high;  lower  leaves 
pinnately  parted,  all  the  segments  crenate,  the  terminal  segment 
large  and  round,  the  lateral  smaller,  ovate  or  oblong,  sessile  with  the 
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upper  side  adherent  to  the  midrib,  the  lower  lobe  free;  upper  leaves 
mostly  toothed,  or  with  a  few  small  lateral  segments;  flowers  8  or  9 
lines  broad,  purple  or  white;  pod  thick,  spongy  at  maturity,  3  to  4 
lines  broad,  1  to  3  in.  long,  with  one  to  several  constrictions,  or  the 
body  of  the  pod  globose  and  1-seeded. 

Common  weed  of  waste  places  in  towns  and  villages  about  San 
Francisco  Bay;  less  frequent  in  the  interior.     Naturalized. 

2.  R.  Raphanistrum  L.  Jointed  Charlock.  Plants  IJ  to  2 
ft.  high,  almost  glabrous  throughout;  lower  leaves  deeply  lyrate- 
pinnatifld,  4  to  7  in.  long,  the  upper  less  lobed;  flowers  6  to  9  lines 
broad,  yellow  or  white;  pods  1  to  IJ  in.  long,  6  to  10-seeded,  strongly 
constricted  between  the  seeds,  longitudinally  grooved. 

Introduced  from  Europe  but  very  rare  and  scarcely  established: 
San  Francisco;  Berkeley. 

7.  ERYSIMUM  L.     Wall  Flower. 

Erect  stoutish  biennials  or  perennials,  simple  or  with  few  branches. 
Leaves  narrow,  entire,  dentate  or  lobed.  Flowers  large,  orange  to 
light  yellow.  Sepals  narrow,  equal  at  base  or  the  lateral  saccate. 
Petals  with  slender  claws  and  obovate  blades.  Pod  linear,  flattened^ 
with  1-nerved  valves,  or  quadrangular.  Seeds  in  1  row,  numerous, 
not  margined.     (Greek  name  of  a  garden  plant.)    " 

Flowers  orange;  pod  4-sided ;  montane  species 1.  E.  aspernm. 

Flowers  cream-color  or  yellowish;  pod  flattened  parallel  to  the  partition; 
littoral  species 2.  E.  capitatum. 

1.  E.  asperum  DC.  Western  Wall-flower.  Herbage  sca- 
brous-pubescent, hairs  stellately  3-parted;  stems  erect,  simple  or 
branching  above,  1\  to  2J  ft.  high,  rather  densely  clothed  with 
leaves  below;  leaves  narrow  (2  to  6  lines  wide  and  3  to  6  in.  long,  or 
the  uppermost  shorter),  entire  or  sharply  dentate,  the  lower  slender- 
petioled;  flowers  orange,  10  lines  in  diameter;  blade  of  petal  bi^oadly 
elliptic;  sepals  narrow,  with  a  longitudinal  dorsal  ridge;  pods 
4-sided,  ascending  or  widely  spreading,  commonly  3  to  4  in.  long, 
1  line  wide,  beaked  with  a  stout  style;  seeds  oblong,  often  slightly 
winged  at  one  end. — (E.  Californicum  Greene.) 

Common  on  rocky  hills  in  the  mountains  of  the  Coast  Ranges  and 
Sierra  Nevada.     Mar. -Apr. 

2.  E.  capitatum  (Dougl.)  Greene.  Stout  and  low,  erect,  J  to  IJ 
ft.  high,  leafy,  finely  pubescent;  leaves  narrow,  entire  or  repand- 
dentatej  flowers  cream-color  to  yellowish,  rarely  white,  at  first  sub- 
capitate,  the  axis  elongating  in  fruit  and  becoming  a  short  raceme; 
pods  1<J  to  2J  in.  long,  IJ  lines  wide,  abruptly  short-pointed;  valves 
flattish,  1-nerved;  seeds  brown,  sometimes  margined  but  not  winged — 
(E.  grandiflorum  Nutt. ) 

Vicinity  of  the  ocean  along  the  California  coast. 

8.  ARABIS  L.     KocK  Cress. 

Ours  erect  and  tall  annuals  or  biennials,  or  csespitose  perennials. 
Flowers  rose-purple,  white  or  yellowish  white.    Sepals  greenish  or 
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purplish,  erect  and  equal,  or  the  lateral  pair  slightl/ saccate  at  base. 
Petals  obovate  or  spatulate,  with  narrow  claw  and  flat  blade,  com- 
monly much  exceeding  the  sepals.  Pod  flattened  parallel  to  the 
partition,  the  valves  more  or  less  1-ner^ed.  Seeds  more  or  less 
winged;  cotyledons  accumbent,  or  in  one  species  partially  incumbent. 
(Name  from  the  land  Arabia.) 

Leaves  all  pinnately  parted ;  plants  decumbently  branching  from  the  base ; 

floweri^  small,  white ; 1.  ^.  Virginica. 

Leaves  entire,  toothed  or  only  the  radical  pinnatifid. 
Tall  biennials  with  white  flowers;  sepals  greenish. 

Glaucous;  glabrous  except  at  the  base •.  .  2.  A.  glabra. 

'    Not^a|Mft8;  hirsute  throughout.         3.  A.hirsuta. 

Low,  morFbr  less  tufted  perennials;  sepals  purplish,  rarely  greenish. 
Herbage  dark  green,  mostly  glabrous;  pods  nearly  straight;  seaboard 

8i>ecies ^.  A.  blepharophylla. 

Herbage  more  or  less  canescent;  pods  arcuate;  montane  species  .... 

6.  A.  Breweri. 

1.  A.  Virginica  (L.)  Trelease.  Annual  or  biennial,  nearly  gla- 
brous; branched  from  the  decumbent  base,  the  branches  7  to  15  in. 
high;  leaves  deeply  pinnatifid  with  nearly  uniform  oblong  or  linear 
few-toothed  or  entire  segments;  flowers  small,  white,  on  very  short 
pedicels;  pods  spreading,  |  to  1  in.  long,  1  line  broad,  borne  on  ped- 
icels 1  to  2  lines  long,  beaked  by  a  short  pointed  style;  valves  faintly 
veined  or  obscurely  1-nerved  at  base;  seeds  in  1  row. — (A.  Ludo- 
viciana  C.  A.  Mey.) 

Lower  San  Joaquin  River  banks,  Sanford;  probably  introduced 
from  Southern  California. 

2.  A.  glabra  (L.)  Bernh.  Tower  Mustard.  Biennial,  erect, 
simple  (very  rarely  branched),  2  to  4  ft.  high;  herbage  glaucous,  at 
the  base  hispidulous,  above  glabrous;  radical  leaves  broadly  spatulate, 
coarsely  dentate  or  merely  denticulate,  2  to  4J  in.  long,  soon  wither- 
ing; cauline  leaves  ovate  or  ovate-lanceolate,  entire,  clasping  by  a 
sagittate  base;  flowers  dull  white,  2  to  3  lines  long,  little  exceeding 
the  sepals;  pods  strictly  erect,  even  appressed  to  the  stem,  straight,  3 
to  4  in.  long,  J  to  f  line  wide,  on  pedicels  3  to  5  lines  long;  seeds  in 
2  rows,  narrowly  winged  or  wingless. — (A.  perfoliata  Lam.) 

Throughout  California:  not  rare,  but  the  plants  commonly  solitary, 
Apr. -May. 

3.  A.  hirsuta  Scop.  Hairy  Rock  Cress.  Biennial,  more  or 
less  hirsute,  deep  green,  not  glaucous;  stems  erect,  simple  or  strictly 
branched,  1  to  3  ft.  high;  radical  leaves  oblanceolate,  the  petioles 
winged,  1  to  2  in.  long;  cauline  oblong  to  lanceolate,  commonly 
entire,  sessile  by  a  subcordate  base;  petals  dull  white,  IJ  to  3  lines 
long;  pods  strictly  erect  on  slender  pedicels,  1  to  2  in.  long,  \  line 
wide;  style  scarcely  any;  valves  faintly  nerved  below  the  middle  and 
more  or  less  veined;  seeds  suborbicular,  very  narrowly  margined. 

Northern  California:  Marin  Co.  (ace.  to  Greene). 

4.  A.  blepharophylla  H.  &  A.  Biennial  or  perennial,  branched 
at  base  or  simple,  4  to  12  in.  high,  deep  green,  glabrous,  or  somewhat 
hirsute  below;   radical  leaves  broadly  spatulate  to  obovate,  obtuse, 
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ciliate  with  fonked  hairs;  cauline  oblong,  sessile,  dentate  or  entire; 
flowers  large,  fragrant,  purple,  J  in.  long;  sepals  often  colored,  broad, 
2  to  3  lines  long;  pods  erect  or  ascending,  nearly  straight,  |  to  1  in. 
long,  1  line  wide,  abruptly  beaked  by  a  short  stout  style;  valves 
veined,  1-nerved;  seeds  iti  1  row,  round-elliptical,  narrowly  winged 
or  scarcely  margined. 
Rocky  hilltops  from  San  Francisco  to  Monterey.     Mar. -Apr. 

6.  A.  Brewer!  Wats.  Brewer  Rock  Cress.  Stems  many  frona 
the  much  branched  crown  of  a  stout  woody  root,  2  to  o  in.  high; 
herbage  stellately  pubescent  or  canescent,  especially  below;  lower 
leaves  broadly  spatulate,  entire,  3  to  9  lines  long;  upper  l^ves  lanceo- 
late to  oblong,  sessile  by  a  subcordate  base  or  obtusely  auriculate; 
flowers  bright  red-purple  or  nearly  white,  2  to  3  lines  long,  the 
pedicels  and  purplish  calyx  more  or  less  villous;  pods  spreading  and 
arcuate,  IJ  to  2}  in.  long,  1  line  broad;  valves  1-nerved,  veined; 
seeds  orbicular,  narrowly  winged,  somewhat  in  2  rows. 

Rocky  summits  of  mountain  peaks  from  borders  of  Lake  Co.  south- 
ward to  Mt.  Diablo,  Mt.  Hamilton  and  Loma  Prieta.     Apr. 

9.  BARBAREA  R.Br. 

Perennial  herbs  similar  to  the  yellow-flowered  Nasturtiums.  S.tem 
angular.  Leaves  lyrate  or  pinnatifld.  Stamens  6,  distinctly  tetra- 
dynamous.  Pods  linear,  somewhat  quadrangular,  abruptly  termi- 
nated by  a  pointed  style,  the  valves  strongly  1-nerved  or  carinate. 
Seeds  in  1  row  in  each  cell,  turgid,  not  margined.  (Named  after  St. 
Barbara.) 

1.  B.  vulgaris  K.  Br.  Winter-cress.  Glabrous,  rather  stout, 
10  to  16  in.  high;  radical  leaves  elliptic,  sometimes  cordate  at  base,  f 
to  2  in.  long,  with  or  without  small  supplementary  lobes  borne  along 
the  petiole;  cauline  similar,  pinnatifld,  with  the  terminal  lobe  largest 
and  often  oblong-lanceolate;  raceme  terminal  and  solitary  or  with 
several  from  the  upper  axils;  petals  narrowly  obovate  or  oblanceolate, 
the  blade  scarcely  narrowed  into  a  claw,  about  3  lines  long,  twice  as 
long  as  the  yellow  sepals;  pod  IJ  in.  long. 

Along  streams  in  the  mountains  or  among  the  hills:  Coast  Ranges 
and  Sierra  Nevada.     June-July. 

10.  NASTURTIUM   L. 

Nearly  or  quite  glabrous  annuals  or  perennials,  sometimes  growing 
in  water,  mostly  m  wet  places.  Leaves  toothed  or  pinnatifld  or 
pinnately  divided.  Flowers  small,  white  or  yellow.  Sepals  spread- 
ing in  anthesis.  Petals  scarcely  clawed.  Stigma  capitate,  nearly 
sessile.  Pod  linear  or  oblong,  terete  or  nearly  so,  valves  mostly 
1-nerved.  Seeds  minute,  in  2  rows  in  each  cell;  cotyledons  accum- 
bent.  (Nasus,  nose,  and  tortus,  twisting,  the  nostrils  aflected  by  the 
pungent  herbage. ) 

Flowers  white;    petals  distinctly  clawed,  nearly  twice  the  length  of  the 

sepals 1.  A",  officinale. 

Flowers  yellow;  petals  scarcely  clawed,  little  longer  than  the  sepals. 

Pods  linear,  curved  upward 2.  N.  curvUiliqua. 

Pods  oblong,  turgid,  straight 3.  iV.  palustris. 
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1.  N.  officinale  K.  Br.  Water-oress.  Stems  ascending  or  pros- 
trate at  base  and  rooting  at  the  nodes,  the  horbage  glabn:)ii8;  leaflets 
or  segments  3  to  9,  ovate  or  nearly  round,  the  terminal  always  the 
largest,  or  the  lowest  leaves  without  lateral  leaflets;  flowers  wliite,  2 
to  2J  lines  broad;  petals  nearly  twice  the  length  of  the  sepals; 
pods  divaricately  spreading,  J  to  1  in.  long,  the  pedicels  about  as 
long. 

Common  in  slow-flowing  creeks  and  about  springs  in  the  moun- 
tains.    Naturalized. 

2.  N.  curvisiliqua  Nutt.  Western  Yellow-cress.  Stems 
branching,  erect  or  decumbent,  J  to  IJ  ft.  long;  herbage  sparsely 
pubescent;  leaves  pinnatifid  or  pinnately  parted  (the  segments  varying 
from  linear  and  commonly  entire  to  oblong  or  ovate  and  either  entire, 
toothed  or  pinnatifid),  mostly  |  to  2  in.  long,  or  the  lowest  or  rtidical 
much  longer;  pods  linear,  terete,  more  or  less  curved,  4  to  7  lines 
long,  the  pedicel  J  to  IJ  lines  long. 

Frequent  in  stream  beds,  margins  of  pools  and  marshy  places,  from 
San  Mateo  Co.  and  the  Oakland  Hills  northward  through  the  Coast 
Ranges  and  the  Sacramento  Valley.  Exceedingly  variable  in  foliage; 
radical  leaves  of  a  robust  plant  from  the  Napa  River  near  St.  Helena 
are  bipinnatiftd  and  1  ft.  long.  The  var.  lyratum  Wats,  has  coarsely 
toothed  leaves  broad  above  and  narrowed  towards  the  base. 

3.  N.  palustris  DO.  Marsh  Yellow-cress.  Biennial,  erect, 
branching,  2  to  5  ft.  high,  usually  glabrous;  leaves  oblong-lanceolate 
in  outline,  coarsely  toothed  or  deeply  pinnatifid  with  the  oblon'g  lobes 
dentate;  pods  oblong,  turgid,  2  to  3  lines  long,  obtuse,  the  pedicels 
nearly  as  long. 

Lowlands  of  the  Sacramento  River. 

N.  DicTYOTUM  Greene,  collected  on  Grand  Island,  is  teratological; 
stems  more  or  less  fasciated;  pods  often  3  or  4-valved  and  placentae 
3  or  4;  pods  at  intervals  crowded. 

11.  DENTARIA  L.     Toothwort. 

Glabrous  perennials.  Stems  and  one  or  two  long-petioled  radical 
leaves  from  tuberous  rootstocks,  the  stems  rarely  branched  and  spar- 
ingly leafy.  Flowers  large,  white  or  rose-tinted,  appearing  in  early 
spring.  Petals  with  slender  claws  and  ovate  spreading  limb,  much 
longer  than  the  sepals;  these  equal  at  base,  erect  or  nearly  so.  Pod 
linear,  flattened  parallel  to  the  partition,  stout,  attenuate  above  into 
the  slender  style,  the  valves  and  partitions  not  nerved;  seeds  wing- 
less. (From  the  Latin,  dens,  a  tooth,  the  rootstocks  toothed  in  some 
species.) 

Leaves  (at  least  the  cauline)  trifoliate 1.  D.  integrifolia. 

Leaves  all  undivided 2.  D.  caraiophylla. 

1.  D.  integrifolia  Nutt.  Milk-maids.  Stems  mostly  one  from 
the  rootstock,  erect,  1  ft.  high,  the  herbage  rather  fleshy;  radical 
leaves  simple  or  trifoliolate,  the  leaves  or  leaflets  mostly  orbicular, 
minutely  oentate,  and  J  to  1  in.  long;  cauline  trifoliolate,  ovate  to 


222  CRUCIFER^. 

lanceolate;  raceme  mostly  single;  corolla  white,  6  lines  broad;   sepals 
green  or  dull  red;  siliques  with  dull  red  valves. 

Abundant  in  the  valleys  and  on  the  plains,  often  whitening  the 
fields  in  Feb.  and  Mar.  Propagating  vegetatively  by  the  production 
of  roots  at  the  summit  of  the  petiole  of  the  radical  compound  leaf. 
Exceedingly  variable.  The  most  marked  variety  is  the  following: 
>>/  Var.  Calif ornica  (Dentaria  Californica  Nutt.) — Taller  and  more 
slender,  leaves  larger,  comparatively  thin,  ihe  radical  often  dull 
reddish  beneath  and  sometimes  5-foliolate;  corolla  white  or  pale 
rose-color. — Shady  woods.  Mar.-May.  Exceedingly  variable  in.  its 
leaves,  the  cauline  sometimes  pinnately  parted  and  the  radical  as 
frequently  simple,  as  in  the  species. 

2.  D.  cardiophylla  (Greene)  Kobinson.  Erect,  stoutish,  8  to  13 
in.  high;  radical  leaves  undivided,  broadly  cordate,  slightly  and 
somewhat  angulately  lobed  and  mucronately  denticulate,  1  to  2 J  in. 
wide;  cauline  similar,  tapering  from  within  the  broad  sinus  to  a 
petiole  J  to  1  in.  long;  flowers  white;  siliques  slender-beaked. — 
(Cardamine  cardiophylla  Greene.) 

Vaca  Mountains  at  low  altitudes,  Jepson  (1886),  Piatt  (1898). 

12.  CARDAMINE  L.     Bitter-cress. 

Ours  annual  with  fibrous  roots  and  leafy  stems;  leaves  pinnate,  the 
radical  in  a  rosette.  Very  near  Dentaria  and  scarcely  separable,  but 
the  flowers  smaller  (in  ours  1  to  IJ  lines  long)  and  pods  narrower. 
(Ancieiiit  Greek  name  of  some  species  of  Cress.) 

1.  C.  oligosperma  Nutt.  Erect,  slender,  unbranched  or  with 
several  vQvy  slender  branches  3  to  14  in.  high,  hispidulous  or  nearly 
glabrous;  stems  slender,  commonly  branching,  3«to  9  in.  high;  radi- 
cal leaves  in  a  rosette,  these  and  the  cauline  leaves  pinnate,  1 J  in. 
long  or  less;  leaflets  5  to  11,  little  unequal,  with  a  notch  in  each  side 
toward  the  apex,  1  to  4  lines  long,  petiolulate;  petals  white,  much 
surpassing  the  sepals;  silique  6  to  9  or  12  lines  long;  valves  separating 
and  falling  in  a  close  coil  while  still  green-herbaceous;  pedicels  2 
lines  long,  little  accrescent  in  fruit. 

Under  Oaks  and  other  trees  in  openly  wooded  country.  Oakland 
Hills  and  Marin  Co.  northward  to  Napa  Valley  and  Mendocino  Co. 

13.  TROPIDOCARPUM  Hook. 

Erect  or  diff'usely  spreading  annuals  with  pubescent  herbage,  pin- 
natitid  leaves  and  leafy  racemes  of  rather  small  yellow  flowers. 
Sepals  concave,  ovate-oblong,  spreading.  Petals  cuneate-obovate. 
Stamens  tetradynamous;  anthers  roundish.  Style  slender,  sometimes 
short.  Pod  completely  or  partially  2-celled,  or  1-celled,  strongly 
flattened  contrary  to  tne  narrow  partition,  or  only  the  upper  part 
flattened,  or  somewhat  inflated;  valves  2  to  4,  opening  from  above; 
seeds  in  2  to  4  rows.  (Greek  tropis,  keel,  and  karpos,  fruit, 
in  reference  to  the  carinate  valves  of  the  capsule.  For  an  interesting 
study  of  the  fruit  of  Tropidocarpum  see  Kobinson  in  Erythea,  iv.  109.) 
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Plants,  when  robust,  with  mostly  straggling  branches;  pods  2-valved  and 

Two-celled 1.  T.  grdcile. 

One-celled,  but  the  partition  persistent  above 2.  T.  dubium. 

Plants  commonly  erect ;  pods  4-valved  and  1-celled  ....  8.  T.  capparideum. 

1.  T.  gracile  Hook.  Erect  or  at  last  very  diffuse;  leaves  pinnati- 
fid,  the  st^gmeuts  commonly  linear,  acutish,  cleft  or  entire;  leaves  of 
the  inflorescence  similar  but  reduced;  pedicels  axillary,  3  to  10  lines 
long,  spreading;  stamens  very  unequal;  pods  linear,  strongly  obcom- 
pi*essed  throughout,  tardily  dehiscent;  style  slender;  seeds  in  2  rows. 

On  or  near  low  hills  of  the  inner  Coast  Ranges  from  Tehama  Co. 
anil  the  Marysville  Buttes  southwestward  to  vacaville,  Mt.  Diablo 
and  Southern  California. 

2.  T.  dubium  Davidson.  Decumbent,  the  branches  6  to  12  in. 
lon^;  radical  leaves  regularly  pinnatifid  with  3-toothed  segments, 
petioled,  2  to  3  in.  long;  cauline  leaves  mostly  sessile  with  linear  seg- 
ments; stamens  tetradynanious,  but  not  markedly  unequal;  pedicels 
said  to  be  arcuate;  pods  J  to  IJ  in.  long,  1  line  wide,  only  the  upper 
portion  obcompressed;  partition  not  present,  except  in  the  upper  J 
or  J. 

Antioch  (ace.  to  Robinson  in  Graj',  Syn.  Fl.)  and  Southern 
California. 

3.  T.  capparideum  Greene.  Stem  stoutish,  erect,  mostly  less 
than  1  ft.  high,  simple  or  sparingly  branched;  foliage  as  in  T. 
gracile,  the  upper  leaves  somewhat  more  deeply  parted  and  with 
longer  subentire  segments;  pods  linear-oblong,  7  to  10  lines  in  Ipngth, 
2  lines  wide,  somewhat  inflated,  1-celled,  conspicuously  6-nerved, 
tipped  with  a  slender  style;  valves  4,  the  dehiscence  beginning  at  the 
apex;  seeds  in  4  distinct  rows. 

Alkaline  soil  from  Byron  to  Lathrop.  Mr.  C.  D.  Cobb  sends  us 
from  the  Lower  San  Joaquin  a  box  of  40  ripe  fruits,  each  capsule  hav- 
ing an  inner  capsule  containing  a  perfect  seed. 

14.  CAPSELLA  Medic. 

Slender  annuals  with  pinnatifid  leaves  and  small  white  flowers. 
Petals  small,  little  exceeding  the  calyx.  Pod  obcordate  or  ellij)tical, 
strongly  or  scarcely  at  all  flattened,  'several-seeded;  valves  carinate. 
Seeds  not  winged;  cotyledons  incumbent.  (Capsella,  a  little  box,  in 
allusion  to  the  fruit.) 

Pod  obcordate,  or  cuneate-triangular  in  outline  with  retuse  apex,  strongly 

flattened 1.  C  Bursa-pastoris. 

Pod  elliptic-oblong,  scarcely  flattened,  entire  at  the  apex .2.  C.  procumhens. 

1.  C.  Bursa-pastoris  Moench.  Shepherd's  Purse.  Stems 
erect,  simple  or  branching,  3  to  10  or  16  in.  high,  sparsely  hispid; 
radical  leaves  in  a  spreading  rosette;  lower  leaves  petioled,  pinnatifid, 
rarely  entire,  the  terminal  lobe  largest;  upper  leaves  merely  den- 
tate, sessile-auriculate;  petals  white,  less  ttian  1  to  IJ  lines  long, 
slightly  exceeding  the  sepals;  pedicels  elongating  in  fruit,  4  lines  long; 
pods  obcordate,  2J  to  3  lines  broad,  many-seeded,  strongly  flattened. 

Common  in  pastures,  orchards  and  by  waysides;  naturalized  from 
Europe. 
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2.  C.  procumbens  (L.)  Fries.  Three  to  6  in.  high  with  as- 
cending branches  from  the  base;  leaves  oblanceolate  or  spatulate,  or 
the  lower  more  or  less  pinnatifid;  flowers  minute,  J  line  long  or  lessj 
sepals  ovate-elliptic,  thin-margined,  about  equaled  by  the  white 
petals;  pods  elliptic-oblong,  entire  at  the  apex,  1  to  1^  lines  long, 
pedicels  filiform,  in  fruit  3  or  4  lines  long  and  divaricately  spreading. 
— (C.  elliptica  C.  A.  Mey.    C.  divaricata  Walp.) 

Alkaline  soil  from  Alameda  and  Byron  southward  to  Kem  Co. 

16.  CAMELINA  Crantz. 

Erect  annual  with  sagittate-clasping  leaves.'  Flowers  small,  yellow, 
in  loose  racemes.  Pod  obovate  or  pear-shaped,  beaked  with  the 
slender,  persistent  style;  valves  convex  with  the  edges  flattened,  form- 
ing a  narrow  margin  around  the  pod;  partition  broad;  seeds  several 
in  each  cell,  oblong,  marginless;  cotyledons  incumbent.  (Greek 
camai,  dwarf,  and  linon,  flax.) 

1.  C.  sativa  Crantz.  False  Flax.  Stem  simple  or  branching 
above,  1 J  to  2  ft.  high,  leafy,  nearly  glabrous;  leaves  oblong  to  lanceo- 
late, entire  or  dentate;  flowers  rather  small,  light  yellow;  pedicels  in 
fruit  ascending;  pods  3J  or  4  lines  long,  2  to  2^  lines  broad. 

Old  World  weed  of  grain  fields.     Rare  in  California. 

16.  ATHYSANUS  Greene. 

Low  annual,  leafy  below,  the  short  stem  divided  at  or  near  the 
base  into  few  or  many  simple  elongated  filiform  branches  or  racemes 
which  are  unilaterally  flower-bearing  throughout.  Flowers  minute, 
promptly  reflexed  or  recurved.  Petals  linear  or  none.  Stamens  6, 
nearly  or  quite  equal;  filaments  slender.  Pod  small,  orbicular,  in- 
dehiscent,  1-celled,  or  2-celled  by  a  thin  partition,  wingless;  cotyle- 
dons accumbent.  (Greek  a-,  without,  and  thusanos,  fringe,  the  fruit 
wingless,  the  species  taken  out  of  the  genus  Thysanocarpus,  whose 
fruit  is  broadly  margined.) 

Pods  plane,  numerous  on  the  racemes 1.  ^ .  pusillua. 

Pods  twisted  at  maturity;  raceme  lax,  the  pods  often  distant  1  in.  or  more  . 

2.  A.  unilaieralis. 

1.  A.  pusillus  (Hook.)  Greene.  Herbage  pubescent  with  simple  or 
branching  hairs;  racemes  3  to  9  in.  long;  leaves  broadly  oblong  with 
about  3  coarse  teeth  on  each  side,  3  to  5  lines  long,  rarely  varying 
from  2  to  9  lines;  ovary  1-celled;  ovules  2  to  4,  only  one  maturing, 
that  attached  at  base  of  the  pod;  fruiting  pedicels  recurved,  1  to  3 
lines  long;  pods  orbicular,  strongly  flattened  f  to  1  line  long,  hispid 
all  over  with  hooked  hairs. 

Common  everywhere  on  low  hills  and  gravelly  plains  in  the  Coast 
Ranges;  also  in  the  Sierra  Foothills  at  Rough  and  Ready. 

2.  A.  unilateral  is  (Jones).  Habit  of  the  preceding;  racemes  lax, 
diff'use,  or  horizontal  and  trailing,  in  age  rigid  and  wiry,  6  to  18  in. 
long;  pods  round-oval,  1  to  IJ  lines  broad,  hispidulous,  twisted  when 
mature,  the  pedicels  thick,  recurved,  J  to  1  line  long;  seeds  6  to  10. — 
(Heterodraba  unilateralis  Greene.) 


MUSTARD   FAMILY.  225 

Hillsides  and  valleys  of  the  inner  Coast  Ranges  from  Colusa  Co. 
to  Livermore  Valley  and  southward.     Apr. 

17.  THYSANOCARPUS  Hook. 

Slender  erect  annuals,  with  the  stems  commonly  sparingly 
branched  or  often  simple,  and  minute  white  or  purplish  flowers. 
Sepals  ovate,  spreading.  Petals  spatulate.  Stamens  6,  .subequal, 
with  slender  filan^nts.  Ovary  1-celled,  1-ovuled,  becoming  an  in- 
dehiscent  fruit;  this  much  flattened  and  winged,  orbicular  in  outline, 
the  body  disk-shaped  or  plane  on  one  side  and  convex  on  the  other, 
the  wing  with  small  perforations  or  with  radiating  nerves  or  toothed. 
(Greek  thusanos,  fringe,  and  karpos,  fruit). 

Fruiting  pedicels  mote  or  less  recurved  their  whole  length. 
Wing  of  the  obovate  fruit  with  radiating  nerves,  mostly  imperforate   .  .  . 

1.  T.  curvipes. 

Wing  of  the  commonly  roundish  fruit  perforated 2.  T.  elegans. 

Wing  of  fruit  scarious,  not  perforated,  the  radiating  nerves  none  or  very 

short 3.  T.  emarginatua. 

Fruiting  pedicels  straight  or  recurved  only  at  the  very  tip;  wing  broad  with 
conspicuous  rays 4.  T.  radians. 

1.  T,  curvipes  Hook.  Fringe-pod.  More  or  less  pubescent  or 
hirsute,  10  to  20  in.  high;  cauline  leaves  linear  or  lanceolate,  sessile 
and  auricled  at  base,  the  upper  entire,  the  lower  dentate  or  denticu- 
late; radical  leaves  often  narrowed  at  base  to  a  petiole,  commonly 
sinuate-pinnatifld,  with  triangular  acute  or  acuminate  lobes;  fruit 
obovate  varying  to  round-obovate,  pubescent  or  glabrous,  1 J  to  3  lines 
long,  often  very  convex  on  one  side;  wing  narrow,  rather  crowded 
with  broad  rays;  pedicels  recurved. 

Frequent  everywhere  in  the  open  hill  country  of  California.  Apr.- 
May.  Pods  in  the  same  raceme  sometimes  either  pubescent  or  gla- 
brous, indifferent  of  age.  Passing  into  the  next  by  numerous  grada- 
tions, of  which  T.  hirtellus  Greene  is  one. 

2.  T.  elegans  F.  &M.  Lace-pod.  Rather  stout,  with  few 
branches;  lower  leaves  repand-toothed;  fruit  nearly  orbicular,  3  to 
4  lines  long,  the  body  densely  tomentose;  wing  with  large  ovoid 
perforations  between  the  rays,  the  margin  membranaceous  and  entire. 

Middle  North  Coast  Ranges;  Antioch;  Sierra  Foothills. 

3.  T,  emarginatus  Greene.  Freely  branching  from  the  base,  IJ 
ft.  high;  herbage  ostensibly  glabrous  but  the  plant  at  the  fruiting 
stage  nispidulous  under  a  lens,  at  least  on  the  lower  parts;  cauline 
leaves  linear,  lanceolate,  sessile,  not  auricled;  flowers  and  radical 
leaves  unknown;  fruit  2  to  2J  lines  long,  glabrous;  the  wing  scarious, 
entire,  destitute  of  radiating  nerves  or  these  very  short,  sometimes 
deeply,  always  slightly  emarginate  at  the  apex. 

Mt.  Diablo,  Jepaon;  Antioch,  Miss  Eastwood.  Evidently  passes 
into  T.  curvipes. 

4.  T.  radians  Benth.  Erect,  commonly  1  to  IJ  ft.  high  and 
rarely  branching;  radical  leaves  runcinate-pinnatifid;  cauline  ovate- 
lanceolate,  auriculate-clasping;  fruit  orbicular,  4  lines  broad,  glabrous 

17 
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or  tomentose,  the  edge  of  the  body  divided  into  radiating  spoke-like 
nerves  which  disappear  abruptly  just  within  the  margin  of  tne  white- 
membranaceous  wing;  pedicels  straight,  abiiiptly  recurved  at  the 
very  summit. 

Low  hills  or  rolling  plains,  infrequent:  Healdsburg;  Sonoma; 
Vacaville;  Antioch;  and  Linden  (San  Joaquin  Co.).  Apr.-May. 
Var.  montanus  is  a  color  form;  branches  several  from  the  base, 
ascending,  5  to  8  in.  high;  fruit  3  lines  long,  the  wing  bright  purple. 
— Plateau  of  the  Napa  Mountains,  north  of  Mt.  George,  Jepson, 
Apr.  28,  1893. 

18.  ALYSSUM  L. 

Low-branching  herbs  with  undivided  leaves.  Flowers  white  or 
yellowish,  in  ours  2  lines  long  or  less.  Filaments  of  the  stamens 
winged  near  the  base  or  toothed.  Pod  orbicular,  with  convex  veinless 
valves  and  broad  partition;  seeds  1  or  2  in  each  cell.  (A-,  without, 
and  lussa,  madness,  the  plant  valued  by  the  ancient  Greeks  as  an 
antidote  for  hydrophobia.) 

Petals  yellowish  white,  scarcely  exceeding  the  sepals;  these  persistent  about 

the  base  of  t^e  fruit 1.  ^.  calycinum. 

Petals  white,  twice  as  long  as  the  deciduous  sepals 2.  A.  maritimum. 

1.  A.  calycinum  L.  Small  Alyssum.  Annual;  stems  branch- 
ing from  the  base,  decumbent,  4  to  7  in.  high;  leaves  linear-oblong 
or  spatulate;  petals  yellowish  white,  little  exceeding  the  persistent 
sepals;  filaments  of  the  shorter  stamens  toothed  at  the  base;  pod 
notched  at  the  apex,  1 J  lines  broad;  seeds  2  in  each  cell. 

An  escape  from  gardens;  not  common. 

2.  A.  maritimum  (L.)  Lam.  Sweet  Alyssum.  Perennial, 
ostensibly  glabrous,  the  stems  procumbent  or  ascending,  4  to  12  in. 
long;  leaves  narrowly  lanceolate  or  linear;  petals  broad,  white,  twice 
the  length  of  the  sepals;  sepals  falling  off  after  flowering;  filaments 
without  appendages;  seeds  1  in  each  cell. 

European  species  of  the  gardens,  more  or  less  naturalized  in 
California. 

19.   LEPIDIUM  L.     Pepper-grass. 

Ours  low  annuals  (commonly  less  than  J,  seldom  2  ft.  high)  with 
toothed  pinnatifid  leaves  and  very  small  fiowers  (1  line  long  or  less). 
Petals  white  or  none.  Stamens  6,  4  or  2.  Pod  a  round,  ovate,  or 
broadly  oblong  silicic,  strongly  obcompressed,  and  in  ours  notched  or 
lobed  at  the  more  or  less  winged  apex;  valves  acutely  carinate,  the 
cells  1-seeded.  Style  not  persistent  in  fruit.  Cotyledons  incumbent. 
(Greek  lepidion,  a  little  scale,  in  reference  to  the  flattened  pods.) 

L.  Draba  L.,  Hoary  Cress,  is  occasionally  found  as  an  escape 
from  the  gardens;  leaves  large,  elliptic-obovate  or  -lanceolate;  pod 
somewhat  cordate,  neither  notched  nor  winged,  tipped  with  a  stout 
style. — Napa  Valley. 

Sillcle  notched  at  apex;  not  reticulated  or  only  faintly. 
Petals  present;  erect  plants. 

Leaves  toothed;  pedicels  terete 1.  L.  medium. 

Lower  leaves  pinnatifid ;  pedicels  flattened 2.  L.  nitidum. 
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Petals  none;  plants  diffuse  or  prostrate ;  leaves  pinnatifld 

3.  L.  hipinnatifidum. 
Silicle  winged  at  apex  with  two  lobes  or  teeth  and 
Conspicuously  reticulated;   dwarfs  with  mostly  prostrate  or  decumbent 
stems;  wings  or  teeth  approximate  or  parallel  and 

Nearly  as  long  as  the  body 4.  L.  latipes. 

Very  short 5.  L.  dictyotum. 

With  finer  reticulations;  teeth  divergent. 
Pedicels  erect  or  ascending,  shorter  than  the  silicles;  teeth  very  promi- 
nent; sinus  triangular 6.  £>.  atrictum. 

Pedicels  spreading  or  retrocurved;  larger  than  the  silicles;  sinus  broad 
and  rounded 7.  I>.  oxycarpum. 

1.  L.  medium  Greene.  Tall  Pepper-grass.  Stem  erect,  1  to 
2  ft.  high,  simple  below,  paniculately  branching  above  and  bearing 
numerous  racemes  2  to  3  or  even  6  in.  long;  herbage  ostensibly 
glabrous;  leaves  oblanceolate  (the  radical  oblong),  narrowed  at  base 
to  a  petiole,  sharply  serrate,  2  to  3  in.  long;  rameal  leaves  linear, 
serrate  only  towards  the  apex,  shorter;  petals  white;  silicles  round, 
1  j  lilies  long,  nearly  as  broad,  notched  at  the  very  narrowly  winged 
apex;  pedicels  2  lines  long,  widely  (or even  horizontally)  spreading. 

Coniimon  in  Scott  Valley,  Lake  Co.  and  southward  to  Napa  Valley. 
Described  by  Greene  as  apetalous. 

2.  L.  nitidum  Nutt.  Common  Pepper-grass.  Tongue-grass. 
Branching  from  or  near  the  base,  1  to  6  or  10  in.  high,  the  branches 
mostly  simple;  herbage  glabrous;  leaves  4  in.  long  or  less,  the  upper 
almost  or  quite  entire,  the  lower  pinnatifid  with  the  rachis  liguiate 
and  bearing  remote  entire  or  laciniately  toothed  lobes;  petals  white, 
loss  than  1  line  long,  obovate,  with  no  distinct  claw;  stamens  6,  but 
the  2  shorter  mere  rudiments;  silicles  round,  with  a  narrow  margin, 
abruptly  notched  at  apex,  IJ  to  2  lines  long,  plane  on  the  upper 
face,  convex  on  the  lower,  often  dark  purple,  glabrous  and  shining. 

Common  everywhere  on  the  Californian  plains,  low  hills  and  in 
the  valleys.     Feb.-Apr. 

3.  L.  bipinnatifidum  Desv.  Wayside  Pepper-grass.  Stems 
8  to  6  in.  long,  freely  branching  from  the  base,  diffuse  or  even  pros- 
trate, the  plants  often  closely  matting  the  ground;  herbage  light 
green,  puberulent  or  glabrate;  leaves  pinnatifid  or  the  lowest  bipin- 
natifid;  racemes  numerous,  dense  and  rather  narrow;  petals  none; 
silicles  round,  nearly  IJ  lines  long,  glabrous,  faintly  reticulate,  the 
teeth  at  the  apex  short  and  obtuse;  fruiting  pedicels  ascending, 
scarcely  exceeding  J  line. 

Common  in  hard  beaten  soil,  by  paths  and  waysides,  throughout 
California. 

4.  L.  latipes  Hook.  Long-winged  Pepper-grass.  Stems  sev- 
eral from  the  base,  very  thick  and  stout,  1  to  2  in.  long,  recurved- 

f prostrate;  herbage  slightly  pubescent;  leaves  pinnatifid  with  few 
inear  acute  segments,  3  to  5  in.  long,  the  racnis  liguiate,  2  lines 
broad,  often  dilated  into  a  terminal  lanceolate  lobe;  segments  remote, 
5  to  6  lines  long;  racemes  very  dense,  J  to  IJ  in.  long;  petals  broadly 
spatulate,  greenish,  rounded  at  the  apex,  1  line  long,  much  exceeding 
the  short  sepals;  silicles  broadly  oblong  or  oval,  3  lines  long,  2  lines 
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broad,  strongly  reticulated,  sparingly  pubescent,  winged  at  apex  with 
two  broad  acute  teeth  nearly  as  long  as  the  body,  the  sinus  between 
the  teeth  or  wings  a  narrow  cleft. 

Beds  or  margins  of  winter  pools  on  the  plains  or  in  alkaline  flats. 
Common  in  the  Sacramento  Valley  and  found  in  the  Coast  Ranges 
from  Round  Valley  (Mendocino  Co.)  to  Napa  Valley,  Mt.  Diablo 
region,  Hollister  and  southward  to  Southern  California.  Mar.-May, 
fruiting  June-July. 

5.  L.  dictyotum  Gray.  Branches  several  from  the  base,  decum- 
bent, or  at  length  ascending,  1  to  2  in.  long;  leaves  pinnatifid,  the 
segments  few,  linear  and  remote;  petals  little  exceeding  the  sepals  or 
wanting;  silicles  IJ  lines  long,  broadly  elliptic,  finely  reticulated, 
pubescent,  with  short  obtuse  wings  or  teeth  at  the  summit,  the  sinus 
narrow;  pedicels  ascending,  flattened. 

Alkaline  soils  from  Alameda  (ace.  to  Greene)  and  Livermore 
southward  to  Southern  California.     Mar.-Apr. 

6.  L.  strictum  Rattan.  Branching  from  the  base,  the  branches 
comparatively  simple,  suberect  or  diffuse,  4. to  12  in.  high;  leaves 
with  few  pinnate  segments  or  entire;  stamens  4;  silicles  glabrous, 
lightly  reticulated,  2  to  2J  lines  long,  with  2  widely  divergent 
lanceolate  wings  or  teeth  at  apex  often  J  as  long  as  the  elliptic  body; 
pedicels  flattened,  in  fruit  rather  shorter  than  the  pod. — (L.  Oreganum 
Greene,  Fl.  Fr.  in  part.) 

Lower  San  Joaquin  and  the  Montezuma  Hills.  First  collected  by 
Rattan  in  the  ''Live  Oaks  of  the  Mokelumne  River,  1878." 

7.  L.  oxycarpum  T.  &  G.  Very  slender,  branched  from  the  base, 
the  branches  elongated,  erect  or  ascending,  4  to  6  in.  long,  bearing 
flowers  more  than  half  their  length;  leaves  narrow,  linear  and  sub- 
entire,  or  pinnatifid  with  a  few  acute  linear  segments;  pedicels  widely 
spreading  or  deflexed,  more  slender  than  in  the  other  members  of  the 
group,  IJ  lines  long;  sepals  very  unequal,  caducous,  J  line  long; 
petals  none;  stamens  2;  silicle  roundish,  glabrate,  finely  reticulated, 
IJ  lines  long,  tipped  with  2  very  short  and  acute  widely  divergent 
teeth;  pedicels  widely  spreading  or  retrocurved,  very  slender,  flattened, 
longer  than  the  pods. 

Borders  of  salt  marshes  or  in  alkaline  soils  in  middle  California 
toward  the  coast:  Vallejo;   Berkeley  Hills;  Alviso. 

20.  CORONOPUS   Gsertn. 

Prostrate  annuals  (exhaling  a  heavy-scented  odor),  with  pinnatifid 
leaves  and  short  racemes  of  minute  greenish  white  flowers.  Sepals 
oval,  equal  at  base,  spreading.  Stamens  often  only  2  or  4.  Silicle 
small,  more  or  less  didymous,  flattened  contrary  to  the  narrow  parti- 
tion, the  surface  strongly  wrinkled  or  tuberculate;  valves  of  the  pod 
falling  away  at  maturity  from  the  persistent  axis  as  closed  or  nearly 
closed  nutlets.  Cotyledons  incumbent.  (Greek  korono,  crow,  and 
pous,  foot,  because  of  the  shape  of  the  leaves.) 
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Fruit  notched  at  summit  and  at  base,  strongly  didymous,  wrinkled 

1.  C.  didymus. 
Fruit  not  notched  above,  obscurely  didymous,  strongly  roughened   and 
cristate-muricate 2.  C.  Ruellii. 

1.  C.  didymus  (L)  Smith.  Wart-cress.  Herbage  heavy-scented, 
sparsely  hairy  or  almost  glabrous;  stems  numerous,  freely  branching, 
diffuse  or  prostrate,  1  to  2  ft.  long;  leaves  1  in.  long  or  less,  pinnately 
parted  into  entire  or  sharply  toothed  segments;  flowers  minute, 
greenish  white;  pods  small,  about  1  line  broad,  notched  both  above 
and  below,  thus  appearing  transversely  2-lobed  or  didymous,  each 
lobe  turgid  and  finely  wrinkled. — (Senebiera  didyma  Pers.) 

Naturalized  weed  near  dwellings:  Montezuma  Hills,  Solano  Co. 

2.  C.  Ruellii  All.  Swine-crkss.  Stems  stouter;  leaves  pinnately 
parted  (the  segments  mostly  J  in.  long  and  deeply  2  or  3-toothed), 
fong-petioled,  2  to  2J  in.  long;  pods  flattened,  1 J  to  If  lines  broad,  not 
notched  at  summit  nor  scarcely  2-lobed  but  strongly  roughened,  both 
muricate  and  cristate. — (Senebiera  Coronopus  Poir.) 

Naturalized  weed:  San  Francisco. 

39.  CAPPARIDACE/E.     Caper  Family. 

Ours  annuals  with  palmately  compound  alternate  leaves  and 
fugacious  or  deciduous  stipules.  Flowers  complete,  in  bracted 
racemes.  Sepals  4,  sometimes  united  at  base.  Petals  4.  Stamens 
in  ours  6  (in  other  genera  often  many),  more  or  less  unequal,  com- 
monly inserted  on  the  very  base  of  the  calyx,  or  hypogynous.  Ovary 
raised  on  a  stipe,  1  or  2-celled,  composed  of  2  carpels.  Valves  in 
fruit  separating  from  the  placentae  and  releasing  the  many  seeds,  or 
the  valves  1-seeded  and  separating  from  the  axis  as  nutlets. 

Stipules  fimhriate,  1  to  2  lines  long;  capsule  1-celled,  the  valves  falling  away 
from  the  placentae 1.  Cleomella. 

Stipules  consisting  of  minute  bristles;  capsule  2-celled,  2-seeded,  each  valve 
closely  investing  its  seed  and  falling  away  with  it .  .  .  .2.  Wislizenia. 

1.  CLEOMELLA  DC. 

Branching  annuals.  Leaves  with  3  leaflets  and  in  ours  with  tufts 
of  bristles  for  stipules.  Flowers  yellow.  Stamens  6,  exserted. 
Pods  rhomboidal,  few-seeded  and  small,  pendent  on  spreading 
pedicels,  ours  with  the  valves  produced  laterally  into  acute  or 
slender  horns.  (Diminutive  of  Cleome,  ancient  name  of  some 
European  plant.) 

1.  C.  obtusifolia  Torr.  Branching  from  the  base,  3  in.  to  1^  ft. 
high,  finely  pubescent  or  hairy;  leaflets  broadly  obovate  to  oblong, 
shorter  than  the  petioles;  stipules  deciduous;  petals  2  lines  long; 
sepals  ciliate  or  almost  fimbriate,  very  much  shorter  than  the  petals; 
pods  2  to  4  lines  broad;  stipe  3  lines  long,  refiexed  upon  the  pedicel. 

Sacramento,  Fremont;  said  to  have  been  re-collected  in  the  same 
locality  in  recent  years. 

2.  WISLIZENIA   Engelm. 
Erect  branching  rank-scented  annuals.     Leaves  with  3  leaflets  and 
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with  minute  deciduous  bristles  for  stipules.  Flowers  yellow.  Sta- 
mens with  long  filiform  filaments,  much  exserted.  Stipe  in  fi^it 
refracted  upon  the  pedicel.  Pod  2-seeded  and  didymous;  each  valve 
closely  contracted  upon  its  seed  and  falling  away  with  it,  therefore 
like  a  nutlet.  (Dr.  A.  Wislizenius,  who  collected  in  early  days  in 
California. ) 

1.  W.  refracta  Engelm.  Stink-wekd.  One  to  2  or  even  6  ft. 
high;  leaflets  obovate  to  oblong,  4  to  9  lines  long,  rather  longer  than 
the  petiole;  raceme  dense,  in  age  usually  much  elongated;  petals  IJ 
lines  long;  stamens  and  ovary  exserted;  pods  1^  to  2  lines  broad,  the 
lobes  strongly  divergent  and  crested  or  toothed  at  apex,  the  cells 
separated  by  a  partition  with  a  single  rather  large  perforation;  stipe 
in  fruit  2  to  4  lines  long;  style  persistent  and  bristle-like. 

Sacramento  to  Lathrop  and  southward  in  the  San  Joaquin  Valley. 
Not  abundant  in  the  Lower  San  Joaquin  twenty  years  ago  as  now 
(Mrs.  K.  Brandegee).  Grows  on  the  white  alkali  at  Travers  and 
Goshen,  but  appears  only  once  in  two  years  1  Greedily  visited  by 
bees  when  in  flower. 

40.   RESEDACE>E.     Mignonette  Family. 

Herbs  with  simple  alternate  leaves  and  gland-like  stipules.  Flowers 
perfect,  irregular,  in  racemes.  Sepals  and  petals  4  to  7,  the  latter 
laciniute.  Stamens  indefinite,  borne  on  the  inside  of  a  fleshy  disk, 
which  is  enlarged  on  the  upper  side.  Pistil  superior,  composed  of  3 
to  6  carpels,  1-celled,  with  3  to  6  parietal  placentae,  opening  at  the 
top  before  the  seeds  are  full  grown.     Stigmas  3  to  6,  sessile,  minute. 

1.  RESEDA   L.     Mignonette.     Dyer's  Weed. 

Stamens  8  to  30.  Capsule  3  to  6-lobed,  horned.  (From  the  Latin 
resedo,  to  calm,  certain  species  used  as  a  sedative.) 

Petals  deeply  cleft  into  5  to  8  spatulate  segments;  leaves  entire 

1.  R.  odorata. 
Petals  3-cleft  at  summit ;  leaves  divided 2.  Ji.  alba. 

1.  R.  odorata  L.  Common  Mignonette.  Stems  decumbent  or 
ascending,  4  to  7  in.  high;  leaves  spatulate-oblong,  entire;  raceme 
broad  and  rather  open;  flowers  very  fragrant,  2  lines  broad,  greenish 
white;  anthers  large,  brick-red. 

An  escape  from  the  gardens.     Spontaneous  in  Marin  Co.     Apr. 

2.  R.  alba  L.  White  Mignonette.  Leaves  pinnate  or  deeply 
pinnatifid,  the  segments  linear  or  oblong;  raceme  dense,  spike-liKe; 
flowers  nearly  or  quite  white,  2  to  3  lines  broad. 

Native  of  southern  Europe:  spontaneous  ace.  to  Greene. 

41.  VIOLACE/E.     Violet  Family. 

Herbs  with  alternate  leaves  and  complete  flowers.  Sepals  6. 
Corolla   irregular,    consisting    of    5  somewhat    unequal    petals,    the 
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lowest  spurred  at  base.  Stamens  6,  with  short  and  broad  filaments 
bearing  the  anthers  on  their  inner  face  and  connivent  over  the  ovary. 
Ovary  superior,  1-celled,  maturing  into  a  3-valved  capsule  with  valves 
placenta-bearing  along  the  middle.  Seeds  rather  lai^e,  with  a  hard 
coat  and  straight  embryo  in  fleshy  endosperm. 

1.  VIOLA  L.    Violet. 

Perennial  herbs  with  foliaceous  persistent  stipules  and  1-flowered 
axillary  peduncles.  Sepals  unequal,  produced  below  the  point  of 
insertion  into  auricles,  persistent.  Stamens  with  broad  connectives 
which  are  prolonged  beyond  the  anthers,  the  two  lower  bearing 
spurs  which  project  into  the  spur  of  the  corolla.  The  valves  of  the 
capsule  bear  the  seeds  along  the  middle,  and  after  dehiscence  fold 
together  firmly  lengthwise  and  eject  the  seeds  with  violence.  (Old 
Latin  name  used  by  Virgil.) 

Leaves  all  undivided. 
Flowers  violet  or  purple ;  leaves  broadly  ovate,  truncate  or  subcordate  at 

base,  obtuse  at  apex :  var.  adunca  of 1.  V.  canina. 

Flowers  white,  or  white   and  yellow  and   purple;   leaves   cordate-  or 

triangular-ovate,  more  or  less  acute  or  pointed  at  apex 

2.  V.  oceilata. 
Flowers  yellow. 
Stems  erect,  short;  leaves  often  oblong;  high  montane.3.  V.  purpurea. 
Stems  erect,  longer;  leaves  round-ovate  with  truncate  base;  low  open 

hills 4.  r.  pedunculata. 

Stems  prostrate,  stolon-like;    leaves  round-cordate,  rounded  at  apex, 

glandular-dotted;  Redwood  belt 5.  V.  sarmentoaa. 

Stems  erect,  long;   leaves  reniform-cordate,  1^  to  3%  in.  broad;  wet 

woods 6.  K.  glabella. 

Leaves  divided;  flowers  yellow. 
Acaulescent;  leaves  bipinnatifid  into  narrow  segments.  .7.  V.  Douglasii. 

Caulescent;  leaves  cleft  or  divided  into  few  to  several  lobes 

8.  V.  lobata. 

1.  V.  canina  L.  var.  adunca  Gray.  Dog  Violet.  Stems  leafy, 
2  to  4  in.  high;  leaves  round-ovate  to  elliptic-ovate,  the  lower 
inclining  to  be  subcordate,  obscurely  crenate,  J  to  IJ  in.  long;  stipules 
more  or  less  herbaceous  and  lacerate;  petals  violet,  turning  to  red- 
purple,  6  lines  long  or  less,  the  lateral  strongly  bearded  on  the  upper 
side  at  base,  the  upper  pair  with  a  slight  tuft  in  the  middle  at  base; 
spur  much  shorter  or  quite  as  long. 

Hilltops  in  the  vicinity  of  the  coaSt.     Feb.-Apr. 

^  2.  V.  oceilata  T.  &  G.  Western  Heart's  Ease.  Caulescent, 
the  stems  erect,  5  to  12  in.  high,  from  creeping  rootstocks;  leaves 
cordate-  to  triangular-ovate,  crenate,  acute  or  abruptly  acuminate  or 
somewhat  pointed  at  apex,  1  to  2J  in.  long,  the  radical  long-,  the 
cauline  short-petioled;  stipules  small  and  scarious;  pedicels  mostly 
shorter  than  tne  leaves;  petals  6  to  7  lines  long;  two  upper  petals 
white,  violet-purple  on  the  outside;  the  other  petals  white  or  yellow, 
the  lateral  with  a  deep  purple  spot  at  base,  the  lower  purple-veined 
at  base. 

Shady  woods,  Monterey  and  the  Santa  Cruz  Mountains  to  Men- 
docino Co.;  not  in  the  inner  Coast  Kanges.     Mar. -June. 
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3.  V.  purpurea  Kell.  Mountain  Violet.  Plants  8  to  6  in. 
high;  the  stems  very  short  and  densely  tufted,  from  a  stout  vertical 
root,  the  young  herbage  hirsutulous-canescent;  leaves  rhombic-ovate 
or  oblong  (1  or  2  frequently  nearly  round),  dentate  or  crenate  or 
sometimes  nearly  entire,  f  to  IJ  in.  long,  on  petioles  1  to  8  in.  long; 
peduncles  surpassing  the  leaves,  2  to  4  in.  long;  petals  yellow, 
brownish  on  the  outside. 

Coast  Eange  peaks  and  high  mountain  ridges:  Loma  Prieta,  Davy; 
Mt.  Diablo,  Brewer;  Caux's  Knob  (west  of  St.  Helena),  Jepson; 
Howell  Mountain  (lower  petal  twice  or  almost  twice  as  broad  as  the 
others,  truncate  or  slightly  retuse,  standing  alone,  the  other  4 
turned  upward;  lateral  petals  with  a  short  bearded  spot  at  base: 
lateral  and  lower  petals  with  purple  lines  at  base).     Mar.-Apr. 

4.  V.  pedunculata  T.  &  G.  Yellow  Pansy.  Short-caulescent, 
the  stem  2  to  6  in.  hi^h  and  ascending,  from  a  thick  deep-seated 
rootstock;  leaves  round-ovate,  usually  with  truncate  base,  coarsely 
crenate,  J  to  IJ  in.  long;  petioles  1  to  2  in.  long;  stipules  foliaceous, 
narrowly  lanceolate,  uppermost  often  sparingly  incised;  flowers  large, 
1  in.  broad,  on  erect  peduncles  (4  to  5  in.  long)  much  surpassing  the 
leaves;  petals  golden  yellow,  tne  upper  petals  dark  brown  on  the 
outside,  the  others  purple- veined  within;  lateral  petals  bearded; 
stigma  bearded;  ovary  and  capsule  glabrous,  the  latter  broadly 
oblong,  5  lines  long. 

Open  hills:  Vacaville  to  Berkeley;  Leona  Heights;  Lake  Merced; 
and  southward  in  the  Coast  Kanges.  Middle  of  Mar.-Apr.  In  the 
foothills  of  the  Sacramento  Valley  frequently  known  as  *' Johnny 
Jump-up." 

6.  V.  sarmentosa  Dougl.  Wood  Violet.  Stems  prostrate, 
stolon-like,  sparsely  leafy;  peduncles  commonly  longer  than  the 
leaves,  at  first  scape-like  and  arising  from  the  cluster  crowning  the 
stipular-scaly  rootstock;  stipules  brown-scarious,  ovate-subulate; 
leaves  round-cordate,  J  to  IJ  in.  broad,  rather  shorter  than  the 
peduncles,  deep  green  above,  often  rusty  beneath,  finely  crenate,  in 
age  brown-punctate;  petioles  of  the  cauline  1  or  2  in.  long  or  less, 
of  the  radical  2  to  7  in.  long;  petals  uniform  light  yellow,  4  lines 
long;  spur  very  short  and  broad. 

Woods  of  the  Coast  Eanges,  especially  in  the  Kedwood  belt;  multi- 
plying vegetatively  by  filiform  rootstocks. 

6.  V.  glabella  Nutt.  Stems  erect,  mostly  weak,  naked  below  or 
nearly  so,  7  to  12  in.  high;  rootstock  horizontal,  often  branching; 
herbage  glabrous  or  puberulent,  bright  green;  radical  leaves  reniform- 
cordate,  IJ  to  3|  in.  broad,  on  elongated  (4  to  11  in.)  petioles,  the 
cauline  similar  or  cordate,  on  petioles  4  to  5  lines  long;  stipules  small 
and  thin-membranaceous;  peduncles  about  IJ  in.  long;  petals  bright 
yellow,  more  or  less  purple-veined,  6  lines  long,  the  lateral  ones 
bearded;  spur  short  and  saccate;  stigma  beardless;  capsule  oblong,  4 
lines  long,  abruptly  beaked. 

Wet  places  in  Coast  Kange  woods:  Monterey  and  northward. 
Also  Sierra  Nevada.     Mar.-May. 
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7.  V.  Douglasii  Steud.  Acaulescent,  the  cluster  of  stems  sub- 
terranean and  from  a  rather  deep  and  short  caudex-like  rootstock; 
leaves  bipinnatifid  with  long  linear  or  oblong  segments;  stipules 
lanceolate,  entire  or  incised;  flowers  usually  large,  on  peduncles  (2  to 
3  in.  long)  equaling  or  exceeding  the  leaves;  petals  about  6  lines 
long,  orange-yellow,  the  two  upper  brownish-purple  externally,  the 
others  purple-veined;  lateral  ones  beardless;  capsule  3  or  4  lines  long, 
acute. — ( V.  chrysantha  Hook.) 

Open  hillsides  in  the  Coast  Ranges  from  Mendocino,  Lake,  and 
Solano  Cos.  southward.  Sierra  Nevada,  Penn  Valley,  Jepson.  Modoc 
Co. ,  Baker.     Eeadily  recognized  by  its  much  dissected  leaves. 

8.  V.  lobata  Benth.  Pine  Violet.  Erect,  4  to  14  in.  high, 
the  stems  naked  below;  rootstock  short,  bearing  many  fieshy-fibrous 
white  roots;  leaves  1  to  2  in.  long,  ovate  or  almost  round  in  outline, 
cordate  or  trun<cate  at  base,  palmately  3  to  5-cleft  or  -divided,  the 
lobes  entire  or  somewhat  repandly  toothed,  and  the  lateral  usually 
larger;  inflorescence  somewhat  umbellate;  peduncles  1  to  2  in.  long; 
petals  yellow,  purple  on  the  outside;  valves  of  the  capsule  deeply 
concave-carinate. 

Coast  Eanges  north  of  San  Francisco  Bay,  often  under  Yellow 
Pine:  Sonoma,  Breioer^  no.  977;  Franz  Valley  Grade,  Jepson; 
Geysers,  McLean;  Howell  Mountain  (lower  petal  truncate  or  more 
commonly  acute,  always  apiculate;  lateral  petals  bearded  at  base; 
lower  and  lateral  petals  longitudinally  purple-lined  at  base).  Mar.- 
Apr.  Var.  intkgrifolia  Wats.  Leaves  of  similar  outline,  crenate 
or  with  a  few  very  coarse  teeth;  but  not  at  all  lobed. — ^Growing  with 
the  species  on  HowelLMountain  and  otherwise  exactly  like  it  in  every 
feature  and  detail  of  flower  and  habit. 

42.  CISTACE/E.     Rock-rose  Family. 

Low  shrubs  or  (ours)  somewhat  suffrutescent  plants  with  complete 
regular  hypogynous  flowers.  Sepals  5,  persistent  (2  smaller,  wholly 
on  the  outside  and  bract-like).  Petals  6,  ephemeral.  Stamens 
indefinite.  Ovary  superior,  1-celled  with  3  parietal  placentae;  style 
one;  ovules  orthotropus  on  slender  funiculi.     Capsule  3-valved. 

1.  HELIANTHEMUM  Pers. 

Leaves  alternate,  simple,  entire.  Petals  yellow,  opening  but  once. 
Stamens  usually  numerous,  with  filiform  filaments  and  short  anthers. 
Style  very  short  or  none;  stigma  capitate,  3-lobed.  Capsule  1-celled 
or  nearly  3-celled  by  the  intrusion  of  the  placentae.  (Greek  helios, 
sun,  and  anthemon,  blossom.) 

1.  H.  scoparium  Nutt.  Mostly  suffrutescent  at  base,  erect,  1  to  2 
ft.  high,  corymbosely  much  branched,  glabrous  or  nearly  so;  leaves 
small,  narrowly  linear,  sometimes  very  few;  sepals  minutely  pubes- 
cent, sometimes  glandular,  the  inner  2  to  3  lines  long,  the  two  outer 
minute  and  bract-like;  corolla  6  to  7  lines  in  diameter;  placentae 
septiform;  embryo  slender  and  much  coiled. 
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Dry  slopes  and  ridges  of  the  Coast  Ranges  from  Lake  Co.  to  Mt. 
Tamalpais  and  southward;  not  common.  Apr.-May.  Branches 
commonly  clustered  and  very  rush-like,  owing  to  the  sparseness,  or  to 
the  early  deciduous  character  of  the  foliage. 

43.     ELATINACE/E.    Water-wort  Family. 

Small  annuals  with  opposite  leaves  and  memhranous  stipules 
hetween  them.  Flowers  2  to  5-merou8,  small,  perfect,  symmetrical, 
solitary  in  the  axils.  Sepals,  petals  and  stamens  all  distinct  and 
hypogynous.  Ovary  with  as  many  cells  as  there  are  sepals;  styles 
distinct.  Capsule  2  to  5-celled,  septicidal  or  the  partitions  more  or 
less  persisting  with  the  axis;  placentae  central. 

Flowers  2  to  4-merous;  sepals  obtuse,  without  midrib 1.  Elatine. 

Flowers  S-merous;    sepals  pointed  or  acute,  with  thickened  midrib  and 
scarious  margins 2.  Bergia. 

1.  ELATINE  L.     "Water- wort. 

Glahrous  dwarfs,  somewhat  succulent,  growing  in  water  or  in  wet 
places,  rooting  at  the  nodes.  Leaves  entire.  Flowers  2  to  4-merous. 
Sepals  submemhranous,  obtuse.  Petals  white  or  whitish.  Capsule 
globose,  thin-membranous,  2  to  4-celled,  several-  or  many-seeded. 
Seeds  striately  sculptured. 

Flowers  sessile,  mostly  2-merous 1.  J2.  brcuihysperma. 

Flowers  short-pediceled,  mostly  4-merous 2.  E.  Californica. 

1.  E.  brachysperma  Gray.  Mud  Purslane.  Mostly  terres- 
trial, the  plants  forming  little  mats  (2  or  3  in.  across)  in  wet  places 
or  late  vernal  beds  of  winter  pools;  leaves  obovate  or  oblong,  nar- 
rowed at  base,  1  to  2  lines  long;  flowers  sessile,  mostly  2-merous; 
capsule  bursting  irregularly;  seed  with  6  to  7  longitudinal  lines  and 
10  to  12  cross-bars. 

Walnut  Creek  and  southwestward  to  the  coast.     May. 

2.  E.  Californica  Gray.  Leaves  obovate  or  oblanceolate,  the 
lower  ones  petioled;  flowers  on  short  pedicels;  sepals  and  petals  3  or 
4,  the  stamens  twice  as  many;  seeds  curved,  with  10  or  12  longitudi- 
nal lines  and  several  cross-lines. 

Suisun,  ace.  to  Mrs.  K.  Brandegee;  northern  Sierra  Nevada. 

2.  BERGIA  L. 

Branching  annual,  very  leafy,  with  pubescent  herbage.  Flowers 
pediceled  and  often  fascicled,  5-merous.  Sepals  pointed  or  acute, 
with  strong  midrib  and  scarious  margins.  Capsule  ovoid,  of  firm 
texture,  more  or  less  of  the  partitions  remaining  with  the  axis. 
(Named  for  Dr.  P.  J.  Bergius,  Swedish  naturalist  of  the  18th 
century.) 

1.  B.  Texana  (Hook.)  Seubert.  Diffusely  branched,  6  to  12  in. 
high;  stems  glandular-pubescent;  leaves  obovate  or  oblanceolate, 
tapering  at  base,  serrulate  at  apex,  J  to  IJ  in.  long;  sepals  2  lines 
long,  equaling  or  exceeding  the  whitish  petals;  stamens  5  or  10. 

Sacramento  and  San  Joaquin  Valleys. 
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44.  HYPERICACE>E.     St.  John's  Wort  Family. 

Ours  herbs  or  slightly  suffrutescent  plants.  Leaves  opposite,  entire, 
without  stipules  and  with  pellucid  Sots  or  dark  glands.  Flowers 
perfect,  regular  and  hypogynous.  Sepals  4  or  5,  herbaceous,  persist- 
ent. Petals  4  or  6,  (in  ours)  yellow.  Stamens  usually  numerous, 
distinct  or  more  or  less  united  into  3  to  5  clusters.  Ovary  1-celled,  or 
more  or  less  completely  3  to  6-celled.  Fruit  a  septicidal  capsule. 
Seed  without  endosperm. 

1.  HYPERICUM  L.     St.  John's  Wort. 

Leaves  sessile.  Flowers  cymose.  Sepals  6,  equal.  Petals  6, 
deciduous  or  marcescent.  Styles  in  ours  3.  Capsule  conical  to 
globose  or  oblong.     (Ancient  Greek  name.) 

Annuals;  sepals  longer  than  the  petals;  styles  short;  capsule  l-celled. 

Erect  from  the  base,  more  or  less  branching ;  stamens  6  to  12 

1.  JI.  mutilum. 
Procumbent,  forming  mats  with  ascending  or  erect  branches;  stamens  15 

to  20 2.  H.  anagallotdes. 

Perennials;    petals   much   longer   than   the   sepals;   styles  long;   capsule 
8-celled;  stamens  very  numerous. 
Herbaceous;    stems   from   rootstocks,  simple  or   branched  above:    var. 

Scouleri  of 3.  If.  formosum. 

Suffrutescent;  stems  branching  from  the  base 4.  H.  concinnum. 

1.  H.  mutilum  L.  Stem  mostly  simple  below  and  branching 
above,  10  to  17  in.  high;  leaves  ovate,  5  to  10  lines  long,  3  to  6  lines 
broad,  5-nerved  at  base,  sessile;  flowers  in  leafy  cymes  at  the  ends  of 
the  branches;  stamens  6  to  12;  sepals  linear  to  lanceolate,  mostly 
shorter  than  the  capsule;  capsule  ovate,  IJ  lines  long. 

Shores  of  the  Sacramento  at  New  Town  Landing  near  Rio  Vista. 
Aug.-Sept. 

2.  H.  anagalloides  C.  &  S.  False  Pimpernel.  Commonly 
forming  dense  mats  6  to  15  in.  broad,  with  ascending  or  erect 
branches  2  to  5  in.  high;  leaves  lanceolate  to  ovate  or  orbicular, 
obtuse,  5  to  7-nerved  at  base,  2  to  6  lines  long  and  almost  as  broad; 
flowers  in  a  leafy  paniculate  cyme,  scarcely  2  lines  long;  sepals  ovate 
or  linear-oblong,  unequal,  longer  than  the  capsules;  stamens  15  to  20. 

Common  about  springy  places  and  along  streamlets  in  the  moun- 
tains: Santa  Cruz  Mountains;  Lake  Co.;  Sierra  Nevada.  July- 
Aug. 

3.  H.  formosum  HBK.  var.  Scouleri  Coulter.  Stems  from 
running  rootstocks,  slender,  simple  or  branching  at  summit,  2  to  3  ft. 
high,  leaves  ovate  or  oblong,  obtuse,  conspicuously  black-dotted 
along  the  margins,  sessile  by  a  more  or  less  clasping  base,  1  in.  long 
or  less;  flowers  in  more  or  less  panicled  cymes;  sepals  and  petals 
black-dotted  similarly  to  the  leaves;  sepals  2  lines  long  or  less;  petals 
6  lines  long;  stamens  numerous,  in  3  clusters. 

Howell  Mountain  and  northward  in  the  Coast  Ranges  at  the  highest 
altitudes,  but  rare;  more  common  in  the  Sierra  Nevada. 

4.  H.  concinnum  Benth.  Stems  wiry,  numerous  from  the  woody 
crown,    forming  a  bushy  plant  about   1   ft.   high;    leaves   thickish, 
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lanceolate  or  linear-oblong,  acute,  inserted  by  a  narrow  base,  usually 
folded,  black-dotted  as  in  the  preceding  but  more  scantily,  f  to  IJ  in. 
long;  flowers  1  in.  or  more  broad,  in  rather  close  clusters  at  summit 
of  the  stem;  sepals  ovate,  mucronate-acuminate,  longer  than  the 
capsule;  stamens  numerous. 

Dry  bushy  mountain  slopes  and  ridges:  North  Coast  Ranges  (Vaca 
Mountains,  Knoxville,  Howell  Mountain,  Ukiah);  Sierra  Nevada. 
June-Sept. 

45.  STERCULIACE>E.     Sterculia  Family. 

Shrubs  or  trees  with  alternate  leaves  and  perfect  regular  or  nearly 
regular  5-merous  flowers.  Stamens  united  at  base  into  a  tube.  Fruit 
a  capsule. 

1.  FREMONTIA  Torr. 

Leaves  small,  often  lobed.  Pubescence  stellate.  Flowers  showy, 
short-pediceled,  solitary  and  axillary  on  the  branchlets.  Stipules 
caducous.  Bractlets  3  to  5,  small.  Calyx  yellow  and  corolla-like, 
deeply  6-cleft  into  round-ovate  lobes  or  sepals;  these  imbricated  in  the 
bud,  the  three  inner  a  little  larger,  all  with  a  rounded  and  sharply 
defined  short-hairy  glandular  area  at  base.  Corolla  none.  Stamens 
5;  filaments  united  to  the  middle.  Style  one,  elongated,  the  acute 
apex  stigmatic.  Fruit  a  4  or  5-celled  capsule,  loculicidally  dehiscent. 
(In  honor  of  its  discoverer,  General  John  C  Fremont,  the  Path- 
finder of  the  Rocky  Mountains  and  Sierra  Nevada,  and  first  United 
States  Senator  from  California.) 

1.  F.  Californica  Torr.  Mountain  Leatheiiwood.  Loosely 
branching  and  bush-like,  6  to  10  ft.  high  or  becoming  a  small  tree  as 
much  as  18  ft.  high;  branches  tough  and  flexible,  with  many  short 
leaf-  and  flower-bearing  branchlets  or  spurs;  leaves  green  above, 
covered  beneath  with  a  dense  gray  or  whitish  felt,  J  to  1  in.  long,  or 
on  sterile  shoots  somewhat  larger;  petioles  short;  calyx  flannel-Tike, 
1}  to  2  in.  broad,  persistent,  the  sepals  commonly  mucronate;  capsule 
ovate,  covered  with  a  dense  brown  felt  and  with  short  bristly  hairs, 
J  to  IJ  in.  long,  persistent. 

Rare  in  our  region:  Hunt  Valley,  Lake  Co.,  Bolander;  Loma 
Prieta,  Santa  Cruz  Mountains,  Behi-;  near  Wright's  Station,  ace.  to 
K.  Brandegee.     Abundant  in  the  southern  Sierras. 

46.  MALVACEAE.     Mallow  Family. 

Herbs  or  soft-woody  shrubs  with  mucilaginous  juice,  tough  fibrous 
inner  bark,  and  usually  stellate  pubescence.  Leaves  alternate,  simple, 
palmately  veined  and  commonly  lobed,  stipulate.  Flowers  commonly 
perfect,  sometimes  polygamous  or  dioecious,  regular.  Calyx  with  5 
lobes,  valvate  in  the  bud,  often  with  an  involucel  of  bractlets  at  base. 
Petals  5,  twisted  in  the  bud.  Stamens  indefinite,  hypogynous,  mona- 
delphous  in  a  column  or  tube  around  the  pistils,  the  petals  inserted  on 
the  base  of  the  tube.     Pistil  1,  composed  ^  several  to  many  carpels. 


^  MALVACEiE.  237 

the  ovary  commonly  with  as  many  cells  as  styles  or  stigmas.     Fruit  a 
loculicidal  capsule,  or  the  carpels  separating  at  maturity. 

Anthers  scattered  along  the  outside  of  the  tube  of  filaments ;  carpels  or  cells 

of  the  ovary  5;  fruit  a  loculicidal  capsule %.  Hibiscus. 

Anthers  borne  in  a  cluster  at  the  top  of  the  tube  of  filaments;  carpels 

several,   crowded   and  united  around   a   central  axis,    separating   at 

maturity. 
Styles  stigmatic  lengthwise  on  the  inside. 

Bractlets  united  at  base  into  a  2  to  3-lobed  involucel,  free  from  the  calyx; 
shrubs 2.  Lavatera. 

Bractlets  3,  distinct,  inserted  on  the  calyx ;  herbs  ....  3.  Malva. 

Bractlets  none,  or  one  and  inserted  at  base  of  calyx;  herbs 

4.  SiDALCEA. 

Styles  with  terminal  stigma ;  bractlets  slender  or  even  filiform. 
Flowers  roseate,  rose-purple  or  white;  mostly  shrubs  or  suffrutescent 

plants .*5.  Malvastritm. 

Flowers  cream-color;  low  decumbent  herb 6.  Sida. 

.  1.  HIBISCUS  L.     Kose-Mallow. 

Stout  herbs.  Flowers  showy,  in  ours  solitary  on  the  subterniinal 
peduncles.  Involucel  consisting  of  numerous  slender  brSctlets. 
Stamen  column  with  anthers  scattered  along  the  upper  paii;  but 
naked  at  the  truncate  5-toothed  summit.  Ovary  6-celled  with  2  to 
many  ovules  in  each  cell.  Capsule  loculicidal.  (Greek  name  for  the 
Marsh  Mallow,  used  by  Dioscorides.) 

1.  H.  Californicus  Kell.  Stems  pubescent,  cane-like,  3  to  7  ft. 
high;  leaves  cordate,  dentate,  acuminate,  2 J  to  3  in.  long  from  the 
summit  of  petiole  to  apex  of  leaf,  and  about  as  broad;  petioles  IJ  or 
2  in.  long;  bractlets  and  valves  of  capsule  ciliate;  peduncles  2  or  3  in. 
long,  jointed  near  the  middle,  united  with  the  petiole  at  base;  calyx 
campanulate,  cleft  to  the  middle,  conspicuously  nerved  at  maturity 
and  filled  by  the  capsule;  corolla  white  or  roseate,  with  deep  crimson 
center,  3  to  4  in.  long;  capsule  exceeding  1  in.  long;  seed  minutely 
papillate. 

Low  marshy  places  along  the  Sacramento  and  San  Joaquin  Kivers. 

2.  LAVATERA  L. 

Ours  shrubs  with  ample  maple-like  leaves  and  small  caducous 
stipules.  Flowers  showy,  axillary,  subtended  by  a  2  to  3-lobed 
involucel.  Pedicels  jointed  above  the  middle.  Calyx  with  5  triangu- 
lar acute  lobes.  Petals  reflexed  after  anthesis,  truncate  or  retuse, 
long-clawed.  Stamen-column  elongated.  Styles  5  to  8.  Fruit  a 
depressed  whorl  of  smooth  carpels.  (Two  brothers  Lavater,  Swiss 
physicians  and  naturalists.) 

1.  L.  assurgentiflora  Kell.  Branching  shrub  4  to  10  ft.  high, 
the  herbage  canescent  or  nearly  green;  leaves  palmately  5-lobed  and 
dentately  toothed;  corolla  2  in.  broad,  the  petals  rose-color  with 
darker  veins;  claws  bearded  at  base;  axis  of  the  fruit  below  the 
flattened  or  low  conical  summit  with  as  many  longitudinal  wings  or 
ridges  as  carpels,  these  inserted  in  the  intervals  or  depressions. 

Region  of  San  Francisco  Bay,  commonly  cultivated  and  said  to  be 
naturalized;  flowering  at  nearly  all  seasons. 
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3.  MALVA  L.     Mallow. 

Ours  annual  or  biennial  weeds  of  waste  places.  Involucre  of  3  dis- 
tinct bractlets,  inserted  on  the  base  of  the  calyx.  Calyx  cleft  to  the 
middle  into  5  broad  lobes.  Petals  whitish  or  rose-color,  oboordate  or 
eraarginate.  Style-branches  10  or  more,  subulate.  Fruit  a  de- 
press^ whorl  of  carpels,  separating  from  the  central  axis  when  ripe  as 
1-seeded  achene-like  nutlets,  which  are  rouiid-reniform  and  completely 
filled  by  the  seed.  (From  the  Greek  malache,  soft,  on  account  of  the 
emollient  properties.) 

Petals  much  surpassing  the  calyx. 

Carpels  not  reticulate,  puberulent  on  back 1.  Jf.  rotundifolia. 

Carpels  glabrate  at  maturity,  rugose-reticulate  on  back,  the  mai|^  entire 
or  obscurely  denticulate;  calyx-lobes  mostly  closed  over  the  mature 

fruit 2.  Jf.  boreali8. 

Petals  slightly  longer  than  the  calyx ;  carpels  rugose-reticulate  on  back,  the 

margin  winged  and  denticulate;  calyx-lobes  spreading  or  erect 

8.  M.  parv^0ora. 

1.  I\0.  rotundifolia  L.     Dwarf  Mallow.     Sparsely  hispiduWus 
or  hirsute;  stems  slender,  procumbent,  1  to  2  ft.  long,  from  a  large 
deep   root;    leaves   rounded,  crenate,  slightly  or  scarcely  at  all  6  to 
7-l()bed;   corolla  surpassing  the  calyx,  pale  blue;    carpels  14  or  16^ 
puberulent,  not  reticulated  on  the  back  or  at  least  not  obviously  so. 

Waysides  and  old  gardens  at  Berkeley.     Summer  and  autumn. 

2.  M.  borealis  Wallm.  Large-flowered  Mallow.  Habit 
and  foliage  like  the  preceding,  but  herbage  often  more  hairy;  pedicels 
t(Miding  to  be  reflexed  in  fruit;  bractlets  ovate  or  lanceolate;  calyx- 
lobes  mostly  closed  over  the  mature  fruit;  corolla  pinkish,  6  to  6 
lines  long,  surpassing  the  calyx;  carpels  dorsally  rugose-reticulate  or 
even  somewhat  favose,  the  margin  entire  or  obscurely  denticulate. 

Common  at  Berkeley  and  other  Bay  towns,  flowering  during  the 
summer  into  early  winter. 

3.  M.  parviflora  L.  Small-flowered  Mallow.  Widely 
branclnn|r,  1  j  to  3  ft.  high;  petioles  and  ascending  branches  stellate- 
hairy  on  the  upper  side,  glabrous  below;  leaves  roundish  in  outline, 
with  a  red  spot  at  ])ase  of  blade,  shallowly  7-lobed,  6  in.  broad  or  less, 
on  petioles  twice  us  Jong  as  the  blade;  flowers  in  rather  close  axillary 
clusters;  bractlets  linear;  corolla  pinkish  with  notched  petals,  2J  lines 
long,  slightly  longer  than  the  calyx;  calyx  commonly  spreading 
under  or  about  the  mature  fruit;  carpels  about  11,  glabrous,  sharply 
rugose-reticulate  and  pubescent  on  the  back,  the  margin  winged  and 
denticulate. 

Very  common  in  waste  places,  especially  near  dwellings  in  the 
interior  valleys;  flowering  in  spring  and  early  summer.  AH  of  our 
species  an;  naturalized  and  all  called  **  Cheeses"  by  children  on 
account  of  the  peculiar  fruit. 

4.  SIDALCEA  Gray. 

Herbs.  Leaves  rounded  and  either  crenate,  crenately  incised, 
parted  or  divided,  or  palmately  lobed.  Flowers  in  terminal  spikes  or 
racemes,  either  perfect,  gynodioecious  (e.  e.,  with  perfect  and  pistillate 
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flowers  on  separate  plants,  the  pistillate  flowers  bein^  smaller)  or 
dioecious.  Corolla  purple,  rose-pink  or  white.  Bractlets  in  ours 
none,  rarely  1.  Petals  emarginate  or  truncate.  Stamen-tube  double, 
the  terminal  free 'portion  of  the  filaments  of  the  outer  series  often 
distinctly  below  the  filaments  of  the  inner  series;  free  portion  of  fila- 
ments {i.  e.,  the  terminal  portion,  or  portion  above  the  tube)  more  or 
less  united  into  sets.  Fruit  consisting  of  5  to  9  carpels,  commonly 
beaked.  (Sida,  a  genus  of  this  family,  and  Alkea,  ancient  name  for  a 
mallow,  alluding  to  the  appearance  and  relationship  of  these  plants.) 

.  Leaves  round  in  outline,  at  least  some  (usually  the  upper)  pedately  parted 
or  divided;  flowers  in  ours  rose-pink  or  purple.— Eusidalcea. 
Petals  truncate  or  merely  retuse;  annuals  except  no.  4. 
Carpels  rugose-reticulate  on  back  and 
Beakless;    pubescence  both  stellate  and  hispid-pilose,  especially  on 
calyx;  bracts  loliaceous,  palmately  divided  into  filiform  segments 

1.  S.  diploscypha. 
Tipped   with  a  soft  and  hairy,  at  length   deciduous  bealc;   flowers 

minutely  bracteate;  herbage  mainly  stellate-pubescent 

2.  S.  Hartwegi. 
Carpels  longitudinally  grooved  or  striate-nerved  on  back. 

Slender  annual;  stipules  1  to  2  lines  long Z.  S.  sulcata. 

Stout  perennial;  stipules  3  to  6  lines  long 4.  S.calycoaa. 

Petals  deeply,  emarginate;  perennials.  t 

Raceme  mostly  loose,  terminating  a  simple  stem}  flowers  gynodioecious ; 

carpels   slightly  rugulose-reticulate 5.  <S.  malvscflora. 

Stem  commonly  branching,  the  terminal  spikes  dense;  flowers  perfect; 

\  achenes  smooth  on  back 6.  S.  Oregana. 

Leaves  vitiform,  angulately  5  t*  7-lobed,  none  parted  or  divided;  flowers 
white;  perennial.— Hesperalce a. 

Flowers  diceclous  or  subdioecious ;    spikes  short   and  dense,  panicled; 
carpels  smooth 7.  S.  malachroides. 

1.  S.  diploscypha  (T.  &  G.)  Gray.  Annual,  erect  and  simple, 
or  more  robust  and  branching,  7  to  20  in.  high,  pilose-hispid,  and 
also  with  a  minute  stellate  pubescence;  radical  leaves  more  or  less 
deeply  crenate,  the  cauline  parted  and  2  to  3-cleft,  the  bracteal  fili- 
form divided;  flowers  on  short  pedicels  in  umbellate  clusters  at  the 
ends  of  the  branches;  calyx-lobes  lanceolate-subulate;  petals  nearly  1 
to  IJ  in.  long,  minutely  erose-denticulate;  filaments  of  the  outer 
series  united  nearly  to  the  summit  into  sets  of  5  to  10;  carpels  nearly 
orbicular,  dorsally  reticulated;  receptacle  at  separation  of  tne  achenes 
marked  by  as  many  obtuse  longitudinal  processes  as  there  are  carpels. 

Open  fields  or  low  hills:  Sacramento  Valley;  Coast  Range  valleys 
from  Humboldt  and  Sonoma  Cos.  southward  to  Mt.  Diablo  and 
Newark,  Alameda  Co.     May. 

Var.  minor  Gray  (S.  secundiflora  Greene).  Flowers  tending  to  be 
disposed  in  lax  spicate  racemes;  corolla  with  a  dark  purple  center, 
about  f  in.  long;  carpels  rugose. — Montezuma  Hills  (Solano  Co.)  and 
northward  in  the  Sacramento  Valley. 

2.  S.  Hartwegi  Gray.  Slender  annual,  sparingly  branched,  about 
1  ft.  high,  sparsely  stellate-pubescent  or  almost  glabrous  below,  but 
scarcely  or  not  at  all  hispid;  leaves  pedately  5  to  7-divided  into  linear 
entire  divisions  or  the  lower  with  broader  trifid  divisions;  flowers  few 
in  a  short  spike;  fllaments  of  the  outer  series  closely  approximating 
the  inner,  more  or  less  united  in  pairs  or  sets  as  in   the   perennial 


240  MALVACEiE. 

species;    corolla    rose-purple,    6  to  8  lines    long;    carpels    strongly 
incurved,  favosely  rugose-reticulated. 

Sierra  Foothills:  Butte  Co.  to  Calaveras  Co.  (and  Mariposa  Co. 
ace.  to  Syn.  F\.).  Coast  Ranges:  hills  west  of  Rutherford,  Napa 
Valley.     May. 

3.  S.  sulcata  Curran.  Annual,  slender,  unbranched,  or  sparingly 
branched,  11  to  14  in.  high;  leaves  small  (mostly  f  in.  long  or  less), 
the  lower  crenate,  the  upper  divided  into  about  6  often  narrowly 
linear  divisions;  stipules  1  to  2  lines  long;  raceme  spike-like  or  loose, 
few-flowered;  calyx  purplish,  sparingly  hairy;  sepals  narrowly  ovate, 
acuminate;  corolla  8  or  9  lines  long. 

Petaluma,  J.  W.  Congdon;  northern  Sierra  Foothills.     May-June. 

4.  S.  calycosa  M.  E.  Jones.  Perennial;  rootstocks  creeping, 
branched;  stems  green  or  purplish,  very  succulent,  decumbent  and 
rooting  freely  below,  IJ  to  2^  ft.  high;  herbage  glabrous  below  or 
sparingly  hirsute  above;  radical  leaves  3  to  4  in.  broad,  crenately  but 
snallowly  incised;  cauline  leaves  divided  into  about  8  or  9  broadly 
cuneate  divisions;  stipules  round  or  ovate,  acuminate,  or  obtuse  and 
toothed,  green  or  purple,  8  to  6  lines  long;  nowers  in  terminal  short 
spikes;  calyx  rather  densely  covered  with  sandy-brown  hairs,  its 
lobes  ovate,  acuminate,  3  to  6  lines  long;  corolla  1  in.  long,  lilac; 
carpels  grooved  in  the  back  or  with  the  grooves  sparingly  interrupted 
transversely,  minutely  reticulate  on  th^  sides,  the  slender  beak  weak 
but  persistent. 

Point  Reyes;  Sonoma  Co.  ace.  to  Syn.  FL;  rarely  collected. 

5.  S.  nnalvae flora  (Moc.  &  Sesse)  Gray.  Stems  erect  (half- 
decumbent  at  the  very  base),  IJ  to  2J  ft.  high,  several  from  a  woody 
perennial  root,  simple  or  rarely  branched,  retrorsely-hispid  below  with 
scattered  hairs,  above  slightly  stellate-pubescent;  basal  leaves  crenate 
or  crenately  incised  or  cleft  into  cuneate-obovate  2  to  4-toothed  lobes; 
upper  leaves  palmately  twice  cleft  into  linear  or  narrowly  oblong 
divisions;  raceme  rather  loose,  3  or  4  in.  to  1  ft.  long;  bracts  ovate, 
herbaceous,  often  notched  at  apex;  flowers  of  two  sorts: — one  perfect 
with  large  corollas,  the  other  pistillate  with  small  corollas;  corolla  of 
perfect  flowers  8  to  12  lines  long,  the  outer  series  of  filaments  united 
for  about  half  their  length  into  sets  of  4  or  2,  the  inner  filaments 
mostly  distinct;  corolla  of  pistillate  flowers  5  to  7  lines  long,  the  fila- 
ments destitute  of  anthers;  carpels  rugulose-reticulate,  at  least  on  the 
sides. — (S.  delphinifolia  Nutt.  and  S.  humilis  Gray.) 

High  places  of  open  fields  in  the  valleys  and  on  the  plains,  or  in  a 
reduced  form  on  hilltops.  Last  of  Apr. -May.  First  collected  by 
Mocino,  doubtless  at  Monterey  as  suggested  by  Gray.  Sometimes 
known  to  school-children  as  "Wild  Hollvhock,"  or  in  Calaveras  Co. 
as  "Wild  Checker-bloom." 

6.  S.  Oregana  (Nutt.)  Gray.  Stems  few  from  a  stout  thick  root  or 
woody  crown,  erect,  If  to  3J  ft.  high,  nearly  naked  above,  and  either 
simple  or  paniculately  branched;  leaves  round  in  outline,  shallowly 
cleft  or  toothed,  the  lobes  obtuse;  cauline  leaves  incisely  parted  with 
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the  lobes  toothed  or  cleft,  or  the  uppermost  pedately  divided  into  5  to 
7  lanceolate  or  linear  mostly  entire  divisions;  spikes  dense,  oblong,  1 
to  2  in.  long,  long-peduncled;  bracts  narrowly  linear  or  subulate; 
calyx-lobes  ovate,  acute,  about  as  long  as  the  tube;  corolla  rose-pink, 

5  or  6  lines  long;  carpels  semi-orbicular,  slightly  beaked,  1  line  long, 
glabrous  and  smooth,  or  slightly  wrinkled  on  the  sides  near  the  dorsal 
angle. 

«  High  mountains  of  Sonoma  and  Napa  Cos.  northward  to  Mt.  Shasta. 
July-Sept. 

7.  S.  malachroides  Gray.  Herbage  stellate-hispidulous;  stems 
stout,  equably  leafy  to  the  summit,  several  from  a  perennial  root, 
simple  below,  ending  above  in  a  panicle  of  white  nowers  in  short 
dense  spikes,  or  the  panicle  supplemented  by  some  very  slender 
peduncle-like  branches  from  the  upper  axils,  each  terminated  by  a 
spike;  leaves  palmately  but  shallowly«k)bed,  unequally  dentate,  1  to 

6  (mostly  2  to  8)  in.  broad;  petioles  of  the  basal  leaves  6  in.  long, 
decreasing  upward,  those  of  the  uppermost  leaves  shorter  than  the 
blade;  bracts  linear  or  subulate;  calyx  lobes  ovate,  acuminate;  fila- 
ments of  the  outer  series  united  for  about  J  their  length  or  less  into 
pairs,  or  two  such  pairs  slightly  united  by  their  bases  making  a  set  of 
4;  carpels  sometimes  present  but  probably  abortive;  pistillate  flowers 
3  to  3J  lines  long,  the  tube  of  filaments  short,  more  or  less  truncate 
and  without  anthers;  carpels  7  to  9,  half  dehiscent  by  a  dorsal  suture. 

Seaboard  species  from  flie  Santa  Lucia  Mountains  and  Santa  Cruz 
northward  to  Crescent  City,  here  described  from  abundant  specimens 
collected  on  Englewood  Prairie,  under  Pinus  ponderosa,  Humboldt 
Co.,  by  Mr.  J.  B.  Davy,  June,  1899.  This  is  the  type  of  Greene's 
genus  Hesperalcea,  which  rests  mainly  on  the  character  of  the  cotyle- 
dons, which  are  ovate  and  not  cordate  as  in  S.  malvajflora.  S. 
malachroides  is,  however,  very  like  the  California  type  of  S.  Oregana 
in  the  form  of  its  spikes  and  bractlets,  and  repeats  in  very  many 
features  the  structure  and  character  of  the  gy no-dioecious  flowers  of 
S.  malvffiflora.  The  leaves  are  peculiar  in  that  none  of  them  are 
divided;  but  the  lower  ones  (which  are  often  small,  rotind  and  scarcely 
lobed)  approach  the  lower  leaves  of  the  true  Sidalceas. 

6.  MALVASTRUM  Gray.     False  Mallow. 

Herbs  or  shrubs,  ours  mostly  hoary-tomentose  or  canescent,  with 
commonly  angular  leaves.  Flowei*s  solitary  or  more  commonly  in 
narrow  subpaniculate  racemes.  Bractlets  present  (in  ours),  slender 
and  filiform.  Carpels  5  or  more,  1  to  3-seeaed,  the  fruit  often  dehis- 
cent and  2-valved.  Seed  ascending.  (Malva,  Mallow,  and  aster, 
disparaging  Latin  suflSx,  not  genuine  or  true.) 

Flowers  solitary  on  long  slender  peduncles;  petals  rose-color;  annual  .  .  . 

1.  M.  exile. 
Flowers  in  subpaniculate  racemes;  petals  yellow;  perennials. 

Herbage  densely  stellate-tomentose. 
Leaves  pentagonal  or  roundish;  i>etals  rose-color;  suffrutescent    .... 

2.  M.Fremonti. 
Leaves  ovate;  petals  yellow ;  shrub 3.  M.  arcuatum. 

Herbage  finely  stellate-canescent;  petals  rose-color;  shrub 

4.  M.  ta«c\CMkUaLm. 
18 
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.  1.  M.  exile  Gniy.  Herbage  with  a  short  stellate  pubescence,  and 
often  with  some  longer  spreading  hairs;  stems  branching  from  the 
'base,  diffuse  or  decumbent,  4  or  6  in.  to  1 J  ft.  long;  leaves  palmatelv  * 
8  to  5-cleft,  the  lobes  commonly  laciniaiely  toothed;  flowers  of  dii^ 
ferent  plants  of  two  intergrading  sorts,  one  chiefly  pistillate  with 
small  wiiitc  or  rgse-colored  corollas  (8  to  5  lines  long),  the  other 
perfect  and  with  much  larger  rose-colored  corollas  (6  to  10  lines  long); 
calyx  with  an  invtilucre  of  8  slender  bractlets;  calyx-lobed  ovate,* 
very  slenderly  acuminate  or  even  subulate;  carpels  strontjly  rugose. 

From  the  San  Joaquin  Valley  (Merced  plains,  Bakersfield  and 
Buena  Vi«ta  Hills),  westward  to  Monterey  Co.  and  southward  to 
Southern  California;  not  recorded  as  within  our  limits.  Apr.-June. 
The  description  of  the  partly  gyno-dioecious  flowers  is  taken  from  Dr. 
Robinson's  clear  characterization  in  the  Synoptical  Flora.  M.  Parryi 
Greene  from  Monterey  Co.  ami  the  San  Joaquin  Valley  is  determined 
by  the  same  authority  to  be  the  perfect-flowered  form  with  large 
■corollas. 

2.  M.  Fremonti  Torr.  Woody  at  base,  stout,  2  to  3  ft.  high» 
•densely  white-tomentose;  leaves  very  thick,  round-ovate,  shallowly 
6  to  7-lobed,  crenate,  2  t(»  4  in.  broad,  on  petioles  J  to  1  in.  long; 
flower-clusters  sessile  in  the  axils  or  short-peduncled,  interrupted- 
spicate  at  summit  of  stem;  calyx  ovate,  densely  and  closely  woolly, 
only  the  tips  of  the  lobes  visible,  almost^equaled  by  the  8  linear- 
setaceous  bractlets  of  the  involucre;  corolla  rose-color,  7  or  8  lines 
long;  carpels  thin,  smooth,  promptly  dehiscent. 

Mt.  Diablo;  Corral  Hollow  ("flowers  fragrant  like  roses,"  Brewer); 
southward  through  the  Mt.  Diablo  Range  to  San  Bernardino  Co. 
June.  Var.  ckrcophoritm  Robinson.  Calyx  7  to  9  lines  long,  its 
lobes  lance-linear  and  caudate-attenuate,  nearly  or  quite  equaling  the 
petals. — Arroyo  del  Valle,  Alameda  Co.,  Greene.     June. 

8.  M.  arcuatum  (Greene)  Robinson.  Shrub  6  to  8  ft.  high,  with 
virgate  terete  branches  covered  with  a  dense  or  felt-like  white  tomen- 
tum;  leaves  ovate  to  ovate-orbicular,  little  or  not  at  all  lobed,  truncate 
at  base,  more  or  less  rugose,  canescent-tomentose  beneath,  becoming 
green  above,  dentately  toothed,  J  to  2  in.  long,  on  petioles  ^  to  f  as 
long;  flower-clusters  sessile  in  the  upper  axils  and  at  the  ends  of  the 
branches,  forming  long  interrupted  unilateral  spikes;  bractlets  linear- 
filiform,  equalinj;  the  tonientose  calyx;  petals  rose-color,  7  to  9  lines 
loniT. — (Malveopsis  arcuata  Greene.) 

iSan  Mateo  Co.,  first  collected  by  Greene  on  stream  banks  back  of 
Belmont;  Crystal  Springs,  Eastwood^  May,  1896;  Los  Gatos  and 
foothills  near  Evergreen  ^east  side  ot  the  Santa  Clara  Valley),  ace.  to 
Davy. 

4.  M.  fasciculatum  (Nutt.)  Greene.  Shrub  5  to  10  ft.  high,  with 
long  slender  wand-like  branches;  pubescence  short  and  close;  leaves 
round-ovate,  irregularly  or  obscurely  lobed,  crenate,  mostly  truncate 
or  subcordate  at  base;  flowers  in  sessile  or  short  peduncled  clusters, 
which  are  loosely  paniculate  or  disposed  on  short  branches  in  a  very 
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narrow  panicle;  calyx-lobes  ovate,  obtuse  or  with  a  very  short  ix»int; 

Setals    rose-purple,   5  to  9  lines    long;    carpels   smooth,   promptly 
ehiscent. 

Dry  inner  South  Coast  Range  hills:  Mt.  Diablo,  ace.  to  Greene; 
Pacheco  Pass,  Bolander^  and  southward  to  San  Bernardino  Co. 
June-July. 

6.  SI  DA  L. 

Ours  low  yellowish  scurfy-tomentose  perennial  herbs.  Pedicels 
articulated.  Involucel  of  1  to  3  slender  deciduous  bractlets.  Flowers 
cream-color.  Carpels  1-seeded.  indehiscent  or  2-valyed.  Seeds  pendu- 
lous.    (Greek  name  used  by  Theophrastus  for  a  species  of  Water-lily.) 

1.  S.  hederacea  (Dougl.)  Torr.  Stems  from  deep-seated  tap- 
roots, decumbent,  more  or  less  branching,  J  to  1  ft.  long;  leaves 
rbund-reniform  or  ovate,  dentate  or  serrate,  f  to  2  in.  broad,  on 
petioles  J  to  1  in.  long;  flowers  p€#iceled,  axillary,  solitary  or  in 
small  clusters;  calyx-lobes  acuminate;  petals  }  in.  long;  carpels  6  to 
10,  triangular,  attached  by  a  straight  edge  to  the  slender  axis. 

Abundant  in  subsaiine  soils  throughout  the  Sacramento,  San 
Joaquin,  and  South  Coast  Eange  vaJeys.     May-Sept. 

47.  LINACE/E.     Flax  Family. 

Annual  or  perennial  herbs.  Leaves  alternate,  or  sometimes  oppo- 
site, small,  entire,  withtWit  stipules  or  these  sometimes  replaced  by 
•a  gland.  Flowers  mostly  in  cymose  panicles,  perfect,  regular,  in 
ours  5-merous.  Petals  distinct,  very  quickly  falling.  Stamens 
slightly  united  at  base.  Styles  2  to  5,  distinct.  Cells  of  the 
superior  ovary  as  many  as  the  styles,  or  twice  as  many  by  the 
formation  of  a  false  division  wall  from  the  back  of  each  cell.  False 
partitions  frequently  not  complete.  Fruit  a  capsule,  splitting  through 
the  false  partitions  and  frequently  also  septicidal. 

1.  LINUM   L.     Flax. 
Our  only  genus.     (Ancient  Latin  name  of  these  plants.) 

Perennial;  styles  5;  flowers  blue;  petals  without  ventral  appendages     .  . 

1.  L.  Ltwisii. 
Annual;  styles  3;  petals  commonly  with  appendages. 

Leaves  closely  margined  with  stipitate  glands ;  pedicels  long,  solitary  .  . 

2.  L.  adcnophyllum . 
Leaves  entire. 

Pedicels  elongated  and  flowers  mostly  solitary;  stem  diffusely  panicu 
late  above. 
Flowers  about  3  lines  long,  on  straight  pedicels  .  .  3.  L.  apergulinum. 
Flowers  about  2  lines  long,  on  nodding  pedicels  .  .  4.  L.  micranihnm. 
Pedicels  short  and  flowers  in  rather  close  clusters. 
Flowers  white,  pink  or  rose-purple. 
Stem  paniculately  branched;  sepals  glabrous  .  .6.  L.  Calif ornicum. 
Stem  shortly  branched  at  top;  sepals  pubescent.  6.  L.  congestum. 
Flowers  yellow 7.  L.  Brcweri. 

1.  L.  Lewisii  Pursh.  Blue  Flax.  Herbage  glabrous;  stems 
several  from  a  woody  crown,  erect,  thickly  clothed  with  leaves, 
simple    below  the    corymbosely    branched    summit;    leaves    linear- 
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lanceolate  or  linear,  acute,  5  to  9  lines  long;  flowers  in  terminal 
loose  and  somewhat  corymbose  cluster:^,  or  racemose  on  the  branches; 
corolla  blue,  6  to  9  lines  in  diameter;  pedicels  J  in.  long  or  more; 
sepals  ovate,  8  to  5-nerved;  capsule  globose,  acute,  4  or  5  lines  long, 
eventually  dehiscent  by  10  valves,  the  valves  often  with  a  brown 
midiierve. 

Upper  Salinas  Valley,  Brewer^  and  northward  in  the  Coast  Ranges 
but  rare;  more  common  in  the  Sierra  Nevada. 

2.  L.  adenophyllum  Grav.  Stem  11  to  14  in.  high,  unbranched 
below,  repeatedly  forked  above  and  forming  a  widely  branched 
panicle;  lea^'es  alternate  or  the  lowest  opposite,  lanceolate,  J  in.  long 
or  less,  ibe  niarjiin  conspicuously  glandular-ciliate;  flowers  yellow  or 
yellowish  white,  about  2  lines  long,  on  very  s.ender  pedicels  1  to  5 
lines  long;  appendages  of  the  petals  broad  and  confluent,  somewhat 
pubescent;  fl  aments  abruptly  ailated  and  2-toothed  at  base;  capsule 
as  long  as  the  lanceolate  sepais. 

Lake  and  Mendocino  Cos.;  to  be  expected  in  northeastern  Napa  Co. 

3.  L.  spergulinunn  Gray.  Stems  more  or  less  dichotomously 
paniculate,  11  to  18  in.  high;  leaves  linear;  pedicels  filiform,  rigid, 
straight,  3  to  10  lines  long;  flowers  pinkish  white,  8  to  8J  lines  long; 
sepals  ovate,  nearly  1  line  long;  petals  2-toothed,  with  3  appendages, 
the  middle  one  ligu'ate  and  the  lateral  often  reduced;  capsule  ovoid, 
acute,  nearly  twice  as  long  as  the  sepals. 

North  Coast  Ranges:  Lake  and  Mendocino  Cos.;  credited  to  Mariiv 
and  Sonoma  Cos.  by  Greene. 

4.  L.  micranthum  Gray.  Five  to  10  in.  higb,  freely  branched 
above  the  base  but  the  branches  commonly  rather  closely  ascending, 
somewhat  soft  pubescent  toward  the  base;  leaves  linear-oblong,  obtuse, 
3  to  6  lines  long;  flowers  commonly  2  lines  long,  somewhat  nodding 
on  filiform  pedicels;  fruiting  pedicels  2  to  4  lines  long;  sepals  ob'ong- 
lanceolate,  the  inner  sparingly  glandular-ci  iate;  petals  commonly  1, 
rare  y  2J  lines  long,  2-toothed,  mostly  without  appendages;  capsule 
ovoid,  equal  to  the  sepa's. 

Sierra  Nevada;  credited  to  the  Bay  Region  by  Trelease. 

5.  L.  Californicum  Benth.  Glabrous  and  glaucous  plants,  10  in. 
to  2  ft.  high,  paniculately  branched,  with  angled  or  striate  branches; 
leaves  linear,  5  to  12  lines  long,  with  prominent  stipular  glands; 
flowers  white  or  pinkish;  sepals  lanceolate,  with  sparingly  glandular- 
ciliate  inner  margins;  petals  2  to  3  lines  long,  3-appendaged,  the 
median  appendage  rounded  and  hairy;  capsule  ovoid,  acute,  a  little 
shorter  than  the  sepals. 

North  Coast  Ranges:  Zem  Zem,  Napa  Co.  Credited  to  the  Mt. 
Diablo  Region  by  Greene. 

6.  L.  congestunn  Gray.  Eigbt  to  18  in.  high,  corymboselv 
brancbed  at  top;  leaves  somewhat  pubescent,  4  to  13  lines  long,  with 
stipular  glands;  flowei-s  rose-purple,  3  to  4  lines  long,  terminating  the 
branchesin  clusters;  sepals  pubescent;  petals  with  8  appendages,  the 
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middle  one  elongated  and  hairy;  capsule  short-ovoid,  nearly  as  long 
as  the  calyx. 
Marin  Co. 

7.  L.  Breweri  Gray.  Glabrous  and  glaucous;  stems  9  to  14  in. 
high,  with  a  few  short  branches  at  the  top;  leaves  narn»w]y  linear, 
6  to  8  lines  long;  flowers  yellow,  3  lines  long;  sepals  ovate,  some 
slightly  glandular  on  the  margin;  petals  obovate,  not  emurginate, 
more  than  2  times  as  long,  8-appendHged  at  base. 

Dry  hill  or  cadon  sides:  Mt.  Diablo;  Yaca  Mountains.     June. 

48.  GERANIACEiOE.    Geranium  Family. 

Ours  herbs  with  perfect  and  generally  symmetrical  flowers.  Sepals 
■and  petals  3  or  5,  the  stamens  as  many  or  twice  as  many.  Glands  of 
the 'receptacle  as  many  as  the 'sepals  and  usually  opposite  them, 
iiobes  or  cells  of  the  superior  ovary  as  many  as  the  sepals,  the  cells 
1  to  few-ovuled,  the  axis  of  the  fruit  persisting. 

Leaves  3-foliolate.  alternate;  fruit  a  capsule 1.  Oxalis. 

Leaves  not  3-foliolate;  fruit  consisting  uf  acbene-like  carpels  which  separate 
at  maturity  from  a  central  axis. 
Stipules  scarious;  at  least  the  lower  leaves  opposite;  carpels  separating 
from  an  elongated  central  beak  or  axis  and  tailed  by  the  persistent 
coiled  or  twisted  styles. 

Stamens  with  anthers  10;  leaves  palmatelyp-irted 2.  Geranfum. 

Stamens   with  anthers  5;    leaves  pinnatiffd  or  pinnate,  or  ri)undisb- 

cordate .  .  3.  Erodium. 

Stipules  none;  carpels  subglobose,  rugose,  separating  from  a  very  short 
axis,  net  tailed;  leaves  pinnately  cleft 4.  Fiaerkba. 

1.  OXALIS  L.     Wood  Sorrel. 

Herbs  with  acid  juice  and  radical  or  alternate  compound  exstipulate 
leaves.  Leaflets  usually  3,  obcordate,  closing  and  drooping  at  night. 
Peduncles  axillary,  cyniosely  or  umbellately  few  to  raany-tiowered. 
Flowers  regular,  5-merous.  Sepals  imbricated.  Stamens  10,  the 
fllaments  somewhat  dilated  and  united  at  base.  GlUnds  n<»ne.  Cap- 
sule oblong,  membranaceous,  5-celled,  more  or  less  6-lobed,  the  cells 
opening  on  the  dorsal  sutures  through  which  the  seeds  are  ejected,  the 
valves  remaining  attached  to  the  axis  by  the  partitions.  Seeds  2  to 
several  in  each  cell.  (Derived  from  the  Greek  oxus,  sour,  the  juice 
containing  oxalic  acid.) 

Caulescent;  flowers  yellow  .  ". 1.  0.  cnmiculata. 

Acaulescent ;  flowers  pink,  wbite  or  rose-color 2.  0.  Ortgana. 

1.  O.  corniculata  L.  Yellow  Sorrel.  Perennial  by  running 
rootstocks,  vi.lous-pubescent;  stems  herbaceous,  slender,  decumbent 
or  ascending,  8  to  6  in.  lonsc;  leaflets  mostly  obcordate,  H  in.  long,  on 
slender  petioles  with  small  villous  stipules;  peduncles  axi  lary,  elon- 
gated, bearing  two  or  more  flowers;  petals  yellow;  capsu.e  erect  in 
fruit,  linear,  ^  in.  long,  many-seeded. 

Behaving  in  the  Bay  Rescion  after  the  manner  of  an  introduced 
plant;  flowering  through  the  spring,  summer  and  autumn.  Trelease 
in  Gray's   Syn.  PI.  i.  I.  866,  credits  O.  Wrightii    Gray  to  "Central 
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California; ''  it  is  a  nearly  related  species  with    the   leafy  branches 
from  a  stout  erect  woody  caudex. 

2.  O.  Oregana  Nutt.  Redwood  Sorrel.  Acaulescent,  more  or 
less  rusty-vi.lous;  leaflets  broadly  obcordate,  broader  than  long,  1  to 
1}  in.  long;  scapes  from  creeping  rootstocks  equaling  or  exceeding- 
the  leaves,  2-bracted  near  the  top,  commonly  l-flowered;  petala 
oblong-obovate,  9  to  12  lines  long,  pink,  white,  or  rose-color,  often 
veinf»d  with  purp'e;  capsule  linear,  9  lines  long;  cells  about  6-seeded. 

Shady  woods  in  the  Redwood  Region  from  Santa  Cruz  northward. 
Mar. -Apr. 

2.  GERANIUM  L.     Crakssbill. 

Herbs  (ours  annual)  with  forking  stems,  sw^len  nodes  and  stipu- 
late palmately  parted  leaves.  Peduncles  axillary,  umbellately  2  to 
8-flowered,  or  1-flower^d.  Flowers  regular,  6-merous,  the  sepals 
imbricate  in  the  bud.  Stamens  1(5,  sometimes  slightly  connate  at 
base,  all  with  perfect  anthers,  the  6  longer  alternate  with  the  petals 
and  with  glands  at  their  base.  Carpe's  6,  2-ovuled,  l-seeded;  styles 
unitf'd  around  a  central  elongatpd  axis  (pr<»longation  of  the  receptacle), 
separating  elastical  y  from  it  when  mature,  and  fofming  a  coil  which 
is  the  "  tail  "  of  the  carpel  and  is  nearly  glabrous  inside.  Cotyledons 
plicate,  incumbent  on  the  radicle.  (Greek  geranos,  a  crane,  from  the 
elongated  fruit-bearing  beak.) 

Flowers  light  pink 1.0.  Carolinianum. 

Flowers  purple 2.  0.  diasectum. 

1.  G.  Carolinianum  L.  Carolina  Geranium;  Hirsute- 
pubescent  and  often  somewhat  glandular;  smaller  plants  erect,  the 
larger  ascending  or  decumbent,  7  to  14  in.  hio;h;  leaves  palmately 
6  to  7-parted,  the  cuneate  segments  more  or  less  incisely  dissected  or 
toothed,  the  ultimate  segments  rathpr  broad;  peduncles  commonly 
shorter  than  the  petioles;  flowers  about  3  lines  long;  petals  light 
pink;  beak  of  fruit  looselv  villous  or  glandular;  carpels  hairy,  usually 
black;  seed  reticitately  ridged  or  pitted. 

Naturalized  plant,  at  one  time  more  common  in  the  Bay  Region 
than  now.     Mar. -Apr. 

2.  G.  dissectum  L.  Common  Geranium.  Differing  little 
from  the  last,  but  the  primary  lobes  of  the  leaves  very  narrow,  with 
the  ultimate  divisions  mostly  slender,  somewhat  falcate,  and  acute; 
petals  mse-purple. 

An  Old  World  species  naturalized  in  California  not  many  years 
since  and  recently  became  more  <'ommon  than  the  preceding. 

G.  PiLOSUM  Forst,  of  Australia  and  New  Zealand,  adventive  at 
Alameda  and  San  Francisco,  is  a  similar  species  but  is  perennial  by  a 
thick  rootstock  and  retrorselv  canescent-pubescent  but  not  glandular. 
G.  parviflorum  Willd.,  c<»llected  at  Mt.  Tamalpais  and  Duncan's 
Mills,  has  few  points  of  difference  with  the  precedi»  g  or  with  G.  dis- 
sectum. G.  moUe  L.  has  glabrous  carpels,  conspicuously  wrinkled 
transversely,  and  unpitted  seeds;  reported  as  occurring  at  San  Fran- 
cisco and  at  Olema. 
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3.  ERODIUM  L'Her.     Storksbill. 

Annual  herbs.  Leaves  opposite,  often  unequal,  either  simple  or. 
pinnate,  with  one  interpetiolar  stipule  on  one  side  and  two  on  the 
other.  In  vegetative  characters  very  similar  to  Geranium;  the  flower 
and  fruit  nearly  the  same,  but  the  stamens  with  anthers  5  only,  tho 
alternate  filaments  sterile  and  scale-like.  Styles  in  fruit  twisting 
spirally,  bearded  inside.  Pedicels  after  anthesis  commonly  retro- 
curved.     (Greek  erodios,  a  heron. ) 

Leaves  reniforirf^rdate,  lobesTCif  any)  shallow 1.  E.  macrophyllum. 

Leaves  oblong  tjb oblong-ovate,  pinnatifid  or  pinnate. 

Leaves  pinnaif  fid;  sepals  bristle-tipped.. 2.  S.  Botrys. 

Leaves  plnnite  with  serrate  or  merely  incised  leaflets;  petals  with  naked 

claw ;  seviils  not  terminated  by  bristles 3.  E.  mosehcUum. 

Leaves  pinijate  with  pinna tifid  leaflets;  claw  of  petals  ciliate';  -sepals  with 
1  or 2 terminal  bristle-like  hairs .  ,  .4.  E.  cicutarium. 

1.  E.  macrophyllum  H.  &  A.  Acaulescent  or  subacaulescent, 
tomentose,  with  interspersed  spreading  glandular  hairp;  leaves  rcni- 
form-cordate,  crenate  and  often  with  shallow  crenate  lobes,  1  to  IJ  in. 
broad;  umbels  mostly  2  to  3-floweied,  on  elongated  (4  to  9  in.)  pedun- 
cles; petals  white,  6  to  8  lines  long,  little  exceeding  the  broad  sepals; 
filaments  conspicuously  orbicular-dilated  at  base;  beak  of  fruit  stout; 
mature  carpels  densely  silky-hairy,  truncate  at  top,  4  lines  long. 

Willows,  Jepson;  Anderson  Valley,  Bolander^  no.  4805;  Kirker 
Pass,  Brewer;  Stockton,  Fitch;  Tracy,  Bioleiti^  and  southward. 
Whole  leaf  blade  8<mietime8  undulate  and  with  closed  sinus. 

Var.  Californicum  (E.  Californicum  Greene).  Tall  and  branch- 
ing, puberulent  and  beset  with  purple-tipped  glandular  hairs;  leaves 
larger,  2  in.  broad;  flowers  frequently  about  5  or  6  in  a  cluster;  petals 
deep  rose-red  or  purple. — Oakland  Hills,  Blasdale, 

2.  E.  Botrys  Bertol.  Caulescent,  branching  from  the  base  and 
commonly  prostrate;  coarsely  white-pubescent,  leaves  1  to  2  in.  long 
on  petioles  as  long  or  twice  as  long,  oblong-ovate,  pinnatifid,  the 
lobes  serrate,  acute;  sepals  short-pointed  and  tipped  with  1  or  2  short 
bristles;  petals  deep  violet;  glands  greenish;  filaments  dilated  nearly 
to  apex  and  toothed. 

Naturalized  plant,  scarcely  known  in  California  ten  years  ago,  but 
within  that  time  become  common  in  many  localities  from  Marin  and 
Solano  Cos.  to  northern  California,  spreading  with  especial  rapidity 
over  low  pastured  hills  and  rolling  gravelly  plains. 

Vs.  E.  moschatum  L*Her.  Filaree.  Musk  Clover.  Hirsute 
with  scattered  spreading  hairs,  at  first  acaulescent,  the  radical  leaves 
often  forming  a  close  rosette  upon  the  ground;  later  with  stout  fleshy 
ascending  stems  J  to  1  ft.  high;  leaves  2  or  3  in.  to  IJ  ft.  longj. 
leaflets  ovate  to  elliptical,  serrate  and  sparsely  incised,  short-petiolate, 
f  to  IJ  in.  long,  the  terminal  cuneately  3  to  5-parted;  stipules  large, 
membranaceous;  peduncles  in  the  axil  of  the  smaller  of  the  unequal 
opposite  leaves,  much  elongated  in  fruit,  4  to  11  in.  long;  sepals  not 
bristle-bearing  at  tip;  petals  rose-purple,  8  lines  long,  with  short 
claws;  beak  of  the  fruit  IJ  to  If  in.  long;  filaments  membranously 
winged  at  base,  with  upwardly  pointing  teeth. 
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Abundant  in  rich  lands  of  valley  orchards  and  vineyards.  Mar.- 
Apr.  O-iands  of  the  flowers  reddish  or  brownish  as  in  the  next.  The 
term  Filaree,  a  contraction  of  the  Spanish  Alfilerilla  is,  like  the 
names  Pin  Clover  or  Pin  Grass,  indifferently  applied  to  either  this 
spepies  or  the  next. 

*4.  E.  cicutarium  (L.)  L*Her.  Red-stemmed  Filaree.  Habit 
of  the  preceding;  leaflets  subsessile,  nearly  oblong,  incisely  pinnatifid 
with  acute,  ouen  toothed  lobes;  stipules  small,  acute;  flowers  and 
fruit  as  in  the  la9t,  but  the  sepals  terminated  by  1  or  2  bristle-like 
hairs  and  the  filaments  little  dilated  at  base,  not  toothed. 

Hillsides  or  barren  or  dry  soil  everywhere.  Verj'^  common,  begin- 
ning to  flower  in  Feb.  or  Mar.,  usually  some  weeks  in  advance  of  the 
last,  and  in  many  places  continuing  through  the  summer.  It  is  an 
esteemed  forage  plant.  Stems  commonly  reddish,  in  the  last  preceding 
commonly  with  white  stems. 

4.  FLGERKEA  Willd. 

Low  slightly  succulent  annuals.  Leaves  alternate,  pinnately  cleft, 
exstipulate.  Flowers  solitary,  on  axillary  peduncles,  ours  5-merous, 
or  exceptionally  4-merou8.  Sepals  valvate  in  the  bud,  as  many 
hypogynous  glands  alternating  with  them.  Stamens  10,  distinct. 
Carpels  subglobose,  nearly  distinct,  but  with  a  common  style  which 
is  gynobasic,  t.  c,  arising  from  among  them  near  the  base,  and  5-cleft 
at  apex.  The  fruit  ctmsists  of  roughish  carpels  separating  from  the 
short  axis.     (Dedicated  to  Florke,  a  German  botanist.) 

1.  F.  Douglasii  Baill.  Meadow  Foam.  Glabrous,  the  stems 
and  foliage  yellowish  green  and  succulent,  branching  at  the  base  and 
very  spreading,  the  branches  6  to  14  in.  long;  leaves  pinnately  divided; 
divisions  3  to  mostly  9  and  incisely  lobed  or  parted,  the  lobes  linear, 
acute;  peduncles  at  length  2  to  4  in.  long;  sepals  lanceolate,  3  to  4 
lines  long,  J  the  length  of  the  petals;  petals  yellowish,  white  (or 
occasionally  roseate)  at  tip,  obovate-cuneate;  nutlets  smooth  to 
strongly  tuberculate,  alwut  2  lines  in  diameter. 

Low  ground,  in  or  near  shallow  water,  forming  large  patches  which 
color,  in  Apr.,  the  valley  levels  in  the  Coast  Ranges.. 

49.  POLYGALACE>e.     Polygala   Family. 

Ours  perennial  herbs  or  somewhat  suffrutesccnt  plants  with  alter- 
nate simple  leaves  and  no  stipules.  Flowers  in  terminal  racemes,  irreg- 
ular and  resembling  the  papillionaoeous  flowers  of  Leguminosee,  but 
not  like  them  in  structure.  Stamens  (in  oui-sj  monadelphous.  Ovary 
simple,  superior. 

1.  POLYGALA  L.     Milkwort. 

Stems  often  with  milky  juice.  Sepals  5,  thin,  the  two  lower  and  the 
upper  keeled  one  of  about  the  same  size,  the  two  lateral  much  larger, 
colored,  and  projecting  like  the  wings  of  a  pea-flower.  Petals  3, 
united   at  base;    middle  petal   hooded   a}>ove  and   often   beaked   or 
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crested,  enclosing  the  eUmens  and  style.  Stamens  8,  monadelphous, 
the  tube  open  on  one  side  and  adnate  to  the  base  of  the  petals.  Ovary 
2-colW  with  one  ovule  in  each  cell;  style  long,  curved.  Capsule 
with  thin  walls,  flattened  contrary  to  the  partition,  rounded  and 
often  notched  above,  dehiscing  loculicidally  at  the  margin.  Seeds 
with  a  conspicuous  caruncle.  TPolus,  much,  and  gala,  milk,  an 
ancient  Greek  name  for  some  shrub  used  as  a  stimulant.) 

1.  P.  Californica  Nutt.  Stems  many  from  the  branching  crown 
of  a  cord-like  deeply  descending  perennial  root,  mostly  simple,  3  to  8 
in.  high;  leaves  oblong- or  elliptic-ovate,  J  to  IJ  in.  long,  distinctly 
petioled;  flowers  of  two  soils: — those  near  the  root  apetabms  and 
developing  most  of  the  fruit;  those  of  the  terminal  racemes  with  ri>se- 
purple  corolla  6  or  6  lines  long,  the  petals  more  or  less  pubescent,  at 
least  inside  or  on  the  margin,  the  sepals  glabrous,  with  the  shorter 
ones  2  to  3  lines  long;  capsule  broadly  elliptical,  glabrous,  3  lines 
long;  caruncle  of  the  seed  wrinkled  and  bladdery. 

Wooded  or  brush-covered  slopes  in  the  mountains  from  Ukiah, 
Howell  Mountain,  and  Marin  Co.  southward  to  Santa  Barbara.  Not 
Tep<>rted  fi-om  the  inner  Coast  Ranges.     May. 

r.  CORNUTA  Kell.  of  the  Sierra  Nevada,  may  be  distinguished  by 
its  greenish  white  flowers  and  densely  tomentose  sepals. 

60.   RUTACE>E.     Rue  Family. 

Herbaceous  or  arboreus  plants,  oure  shrubs  or  small  trees,  with 
glandular-dotted  or  aromatic  leaves  and  no  stipules.  Flcjwers  regular 
and  symmetrical,  or  nearly  symmetrical.  Sepals  and  petals  4  or  5. 
Stamens  as  many  or  twice  as  many,  inserted  outside  of  a  hypogynous 
disk  encircling  the  base  of  the  ovary. 

1.  PTELEA  L. 

Shrubs  or  small  trees.  Leaves  pinnately  trifoliolate,  with  sessile 
leaflets.  Flowers  small,  greenish  white,  in  axillary  paniculate  cymes. 
Flowers  polygamous.  Sepals,  petals,  and  stamens  4  or  5.  Ovary 
with  a  short  thick  stipe,  2-celled;  ceMs  2-ovuled,  the  lower  ovule 
abortive;  style  short;  stigmas  2.  Fruit  a  2-celled  2-seeded  samara, 
winged  all  around,  broadly  orbicular.  Seeds  oblong.  (Greek  name 
of  the  Elm,  the  fruit  of  which  is  very  similar.) 

1.  P.  Baldwinii  T.  &  G.  var.  crenulata.  Hop  Teeb.  Small  tree 
8  to  15  ft.  high;  glabrous  or  with  a  slight  pubescence  on  the  inflores- 
cence and  under  surface  of  the  leaves;  leaves  elliptic,  obovate  or 
elongated-rhomboid al,  rounded  or  acute  at  apex,  often  with  abruptly 
cuneate  base,  crenulate  or  almost  entire,  1  to  2J  in.  long;  buds 
downy;  sepals  very  small;  petals  2J  lines  long;  stamens  hairy  towards 
the  base;  fruit  6  to  6  lines  long,  a  trifle  broader,  tipped  by  the  per- 
sistent style. — (P.  crenulata  Greene.) 

Coast  Ranges,  not  infrequent  in  certain  localities,  but  probably  of 
restricted  range:  Mt.  Diablo,  abundant  in  Mitchell  Canon,  the  wing 
emarginate  at  apex;  Antioch,  the  wing  abruptly  acuminate  at  apex; 
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Edwards'  Canon  near  Crockett;  Lake  Co.  The  shrub  of  the  Sierra 
Foothills  is  doubtless  the  same  species.  Apr.-May.  Fruit  maturing 
in  June,  occasionally  triquetrous  and  3-seeaed. 

51.  ANACARDIACE>E.    Sumach  Family. 

Trees  or  shrubs  with  resinous  or  milky  acrid  juice.  Leaves  alter- 
nate, usually  compound,  without  stipules.  Flowers  regular,  perfect 
or  polygamous.  Calyx  and  corolla  5-merous,  the  stamens  as  many  or 
twice  as  many  as  the  petals.  Pistil  1,  ovary  free  from  the  calyx, 
1-celled,  1-ovuled,  styles  or  stigmas  3.  A  glandular  ring  or  cup-like 
disk  lines  the  base  of  the  calyx.  An  order  containing  the  Poison 
Sumachs  and  also  many  tropical  trees  of  economic  importance. 

1.  RHUS  L.     Sumach. 

Ours  deciduous  shrubs  with  3  (sometimes  5)-foliolate  leaves  and 
very  small  flowere.  ISepals  and  petals  usually  6.  Stamens  inserted 
under  the  edge  of  a  perigynous  disk  which  is  quite  free  from  the 
ovary.  Styles  3.  Fruit  a  small  compressed  drupe  with  thin  flesh 
and  bony  stone.     Seed  erect;  endosperm  none.     (Ancient  name.) 

Flowers  greenish,  in  small  panicles;  drupe  white 1.  R.  diverailoba. 

Flowers  yellow,  in  dense  spikes;  drupe  red 2.  B.trilobata. 

1.  R.  diversiloba  T.  &  G.  Poison  Oak.  Erect  and  4  to  6  ft. 
high,  or  ascending  the  trunks  of  trees  by  the  means  of  aerial  rootlets  to 
the  heiiijht  of  15  to  20  ft;  leaflets  orbicular  to  ovate  or  oblong-ovate, 
undulate,  entire  or  variously  lobed,  segmented,  or  toothed;  panicles 
axillary,  appearing  with  the  leaves,  short- peduncled,  more  or  less 
pf^ndulous;  flowers  1 J  lines  long;  sepals  often  unequal  and  sometimes 
4;  anthers  yellow;  fruit  3  lines  broad,  thf»  stone  striate. 

Everywhere  common  throughout  California.  Flowering  in  Apr, 
and  May.  Few  persons,  like  the  HUthor,  enjoy  complete  immunity 
from  the  poisonous  eflTects  of  this  plant.  Leaflets  in  size,  outline  and 
segmpntation  singularly  variable,  even  on  the  same  shrub.  Fruit- 
clusters  persisting  on  the  UHked  branches  wf^ll  into  midwinter,  the 
thin  skin  of  the  drupes  deciduous  and  exposing  the  dry  whitish  flesh 
which  is  marked  with  several  hmgitudinal  depressed  blackish  nerves. 

2.  R.  trilobata  Nutt.  var.  quinata  Jepson.  Squaw  Bush.  Some- 
what dift'usely  branching,  2  to  6  ft.  high;  leaves  3-foliate;  terminal 
leaflets  3-cleft,  -parted  or  -divided,  the  divisions  as  also  the  lateral 
leaflets  crenate  or  crenately  lobed  towards  the  apex;  spikes  about  J 
in.  long,  often  clustered;  flowers  pale  yellow,  appearing  before  the 
leaves,  1  line  long;  sepals  searious;  petals  elliptic;  disk  yellow, 
6-lobed,  the  lobes  opposite  the  leaves  and  somewhat  emarginate; 
fruit  scarlet,  viscidly  pilose,  the  stone  smooth. 

Canon  bottoms  or  narrow  mountain  volleys,  particularly  along  the 
banks  of  arroyos,  either  solitary  or  forming  cin'ular  thickets  3  or  4 
ft.  hisrh  and  several  yards  across.  Throughout  California,  but  not 
near  the  coast  within  our  limits:   middle  and   inner  North   Coast 
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Eanges;  Mt.  Diablo  Range.     Mar.- May.     Sometimes  called  Western 
Sumach. 

52.  SAPINDACE>E.     Buckeye  Family. 

Ours  trees  or  shrubs  with  opposite  compound  leaves,  no  stipules, 
and  irregular  polygamous  flowers.  Ovary  superior,  3-celled  with  2 
ovules  in  each  cell.     Endosperm  none. 

1.  >ESCULUS  L.     Horse  Chestnut. 

Leaves  palmately  compound;  leaflets  serrate,  stipules  none.  Flow- 
ers showy,  on  jointed  pedicels,  in  a  terminal  thyrse,  mostly  sterile, 
only  one  or  two  in  each  thyrse  perfecting  fruit.  Calyx  tubular, 
unequally  cleft.  Petals  4  or  5,  slightly  unequal,  clawed.  Stamens 
6  to  7,  exserted  and  often  unequal.  Ovary  3-celled;  ovules  2  in  each 
cell,  commonly  but  one  ovule  in  the  ovary  maturing;  style  elongated. 
Fruit  a  large  3-valved  capsule,  loculicidally  dehiscent.  Seed  with- 
out endosperm;  coat  thick  and  polished,  with  a  large  round  scar; 
cotyledons  very  large  and  fleshy,  somewhat  coherent.  (The  ancient 
name  of  the  tallest  Italian  Oak,  having  edible  acorns  and  sacred  to 
Jupiter. ) 

1.  >E.  Californica  (Spach)  Nutt.  Buckeye.  A  low  tree,  com- 
monly 10  to  15  ft.  high,  with  the  rounded  or  depressed  crown  of 
greater  bfeadth;  inflorescence  minutely  pubescent,  otherwise  glabrous; 
leaflets  6  to  7  on  petiolules,  oblong-lanceolate  to  elliptic-oblong,  acute 
or  acuminate  at  apex,  serrulate,  3  to  6  in.  long;  thyrse  cylindrical,  4 
to  6  in.  long;  flowers  4  or  5  lines  long,  ill-scented;  calyx  2  to 
8-lobed;  corolla  white;  petals  7  lines  long,  the  limb  elliptic  or  ovate, 
rotately  spreading,  the  claw  on  the  back  and  margins  minutely  soft- 
pubescent;  stamens  commcmly  6,  becoming  much  exserted  by  elonga- 
tion after  the  opening  of  the  corolla,  at  flrst  declined,  2  or  8  (usually 
the  lower)  elongating  and  becoming  erect  in  advance  of  the  others; 
fruit  smooth,  1 -seeded;  seed  J  in.  in  diameter. 

Common  throughout  middle  California,  especially  on  the  dry  foot- 
hills; a  bcHUtiful  tree  when  laden  in  June  with  its  profusion  of  white 
flowers.  Perfect  flowers  2  or  8,  sometimes  4  or  6,  but  always  in  the 
upper  portion  of  the  thyrse.  The  thyrse  usually  produces  but  one 
fruit;  this  is  pendulous  on  the  at  length  naked  axis  of  the  inflo- 
rescence, and  on  account  of  its  size,  color  and  hanging  position 
explains  the  name,  "California  Pear,"  given  it  by  the  pioneers. 

53.    ACERACE>E.     Maple  Family. 

Very  closely  allied  to  the  preceding  family,  diflfering  chiefly  in  the 
regular  flowers  and  2-celled  ovary.  Leaves  palmately  lobed  or 
compound. 

1.  ACER  L.     Maple. 

Trees  or  shrubs  with  palmately  lobed  leaves.  Flowers  polygamous 
or  dioecious,   small,  in    terminal  racemes,    umbel-like   corymbs    or 


252  CELASTRACEiE. 

fifiscicles.  Calyx  cleft  into  mostly  5  segments.  Petals  as  many  or 
none.  Stamens  3  to  8  or  10,  borne  on  the  edge  of  a  disk,  or 
hypogynous.  Styles  or  stigmas  2,  slender.  Fruit  a  double  samara, 
the  body  of  the  carpels  united  at  the  base  or  inner  face  and  long- 
winged  from  the  back  or  towards  the  apex.  Samaras  separable  at 
naaturity,  each  l-seeded.  Cotyledons  large  and  thin.  iLndosperm 
none.  (Latin,  acer,  sharp  or  hard,  the  wood  anciently  usea  for 
making  pikes  or  lances.) 

Flowers  perfect;  leaves  simple,  palmately  lobed 1.  A.  macrophyllum 

Flowers  dioecious;  leaves  trifollolate;  var.  Californicum  of 

2.  A.  Negundo, 

1.  A.  macrophyllunn  Pursh.  Large-leavkd  Mapl^.  Tree  16  to 
26  ft.  high;  juice  in  young  herbage  milky;  leaves  simple,  roundish  in 
outline,  7  in.  broad  or  less,  palmately  pso^ted  into  6  broad  mostly 
S-lobed  divisions;  petioles  about  3  in.  long;  racemes  2^  to  4  in.  h'ng; 
flowers  greenish  or  dull  white;  sepals  elliptic,  2J  lines  long,  equaled 
by  the  oblong  petals;  stamens  7  to  9,  the  filaments  villous  below; 
body  of  samaras  densely  hispid,  the  wing  1  to  1^  in.  long  and  6  to  8 
lines  wide. 

A  not  infrequent  tree  along  Coast  Range  streams  but  solitary;  it 
also  ascer)ds  ravines  and  climbs  canon  sides,  appearing  on  the  steepest 
north  walls;  in  such  cases  it  sometimes  forms  small  clunrps  but  the 
individuals  are  scarcely  more  than  shrubs.  Also  in  the  Sierra 
Nevada.  Mar.  The  wood  is  more  valued  than  t  lat  of  any  other 
deciduous  tree  of  western  America. 

A.  OLABRUM  Torr.,  Sierra  Maple,  of  the  High  Sierras,  and  A. 
ciRCiNATUM  Pursh,  Vine  Maple,  of  northern  California  and  north- 
ward, have  the  flowers  in  loose  umbel-like  corymbs  and  the  fruits 
g'abrous;  in  the  former  the  filaments  are  glabrous,  in  the  latter  the 
filaments  are  hairy  with  the  wings  of  the  samaras  spreading  at  right 
angles  to  the  peduncle. 

2.  A.  Negundo  L.  var.  Californicum  Sargent.  Box  Elder. 
Tree  20  to  50  ft.  high;  leaves  pinnately  trifoliolate,  the  leaflets  serrate, 
incised,  or  2  or  3-lobed  or  -divided,  or  the  segments  becoming  distinct 
and  obviously  petioled,  the  central  leaflets  thus  replaced  by  8,  or  the 
lateral  leaflets  oy  2  or  8;  flowers  dioecious;  calyx  minute,  4  to  6-clefb; 
petals  and  disk  none;  staminate  flowers  clustered  on  capillary  pedicels, 
the  stamens  4  or  5  and  hypogynous;  pistillate  flowers  in  drooping 
slender  racemes;  fruit  pubescent,  1  to  Ij  in.  long;  wing  oblong, 
crimson  in  young  fruit. — (Negundo  Californicum  T.  &.  G.) 

Common  along  streams  from  San  Bernardino  north warid:  Contra 
Costa  Co.;  Sonoma  Co.;  Sacramento  River.     Mar.-Apr. 

54    CELASTRACE>e.     Staff-tree  Family. 

Shrubs  with  simple  leaves  (in  ours  opposite).  Flowers  small,  perfect, 
regular,  with  jointed  pedicels.  Calyx  4  or  6-lobed  or  -parted.  Petals 
4  or  6.  Stamens  as  many  as  the  petals,  alternate  with  them  and 
inserted  on  a  very  thick  and  conspicuous  disk.     Ovary  2  to  5-celled, 
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immersed  in  or  surrounded  by  the  disk;  ovules  2  in  each  cell,*  stylos 
united  into  one,  or  none;  stigma  3  to  6-lobed.  Fruit  a  loculieidal 
capsule,  free  from  the  calyx.  Seed  ariled,  with  large  embryo  and 
broad  and  thin  cotyledons;  endosperm  fleshy. 

1.  EUdNYMUS   L.     Burning  Bush. 

Leaves  opposite,  petioled,  deciduous.  Flowers  (in  ours)  5-merou8, 
purplish,  in  cymes  on  axillary  peduncles.  Petals  inser^^ed  beneath 
the  6-lobed  disk.  Stamens  inserted  on  the  disk.  Style  short  or  none. 
Capsule  8  to  5-ceIled,  8  to  6-lobed,  the  cells  1  to  2-seeded.  Seeds 
covered  with  a  fleshy  red  aril. 

1.  E.  occidentalis  Nutt.  Burning  Bush.  £rect,  slender,  6  to 
14  ft.  high,  the  branches  4-ane:led;  leaves  thin,  ovate  or  often  broad- 
est above  the  middle  and  abruptly  acuminate,  serrulate,  IJ  to  4  in. 
lont;,  on  petioles  8  lines  long;  peduncles  1  to  IJ  in.  h'ng,  8  to 
6-flowered;  flowers  4  or  6  lines  broad;  calyx-lobes  broad  and  obtuso; 
petals  roundish,  brownish  purple,  finely  dotted  and  with  scarious 
margins;  caps^ule  depressed,  smooth,  deeply  3-lobed,  often  f  in.  broad. 

Near  the  coast:  Santa  Cruz  Mountains,  McLean^  1873;  Marin  Co.; 
Howards,  Sonoma  Co.,  J.  J.  Rivers;  northward  to  Humboldt  Co., 
Marshall.     June.  ^ 

Pachystima  Myrsinites  Raf.  Evergreen  undershrub  with  cori- 
aceous leaves  J  to  1  in.  long;  flowers  1  line  wide;  ovary  2-celled. — 
Yuba  Co.  to  Mt.  Shasta. 

55.   RHAMNACE>E.     Buckthorn  Family. 

Shrubs  or  small  trees  with  simple  leaves  and  mostly  caducous 
stipules.  Flowers  small,  regular.  Stamens  and  petals  4  or  6,  the 
looes  of  the  calyx  as  many.  Petals  perigynous,  inserted  with  the 
stamens  on  a  disk  lining  the  calyx-tube,  sometimes  wanting,  com- 
monly clawed.  Stamens  alternate"  with  the  lobes  of  the  calyx,  that 
is,  opposite  the  petals.  Ovary  mostly  8  (2  to  4)-oelled,  free  or  adnate 
by  the  disk  to  the  base  of  the  calyx.  Style  simple  or  8  (2  to  4)-cleft. 
Fruit  a  berry  or  capsule. 

Calyx  free  from  the  ovary;  petals  small  or  none,  not  hooded;  fruit  fleshy, 
berry-like 1.  Rhamntjs.  . 

Calyx  adnate  to  base  of  ovary;  petals  hooded  by  inflexion  of  the  tip;  fruit 
dry,  capsular  .  .  .  ; 2.  Ceanothus. 

1.  RHAMNUS  L.     Buckthorn. 

Shrubs  with  alternate  leaves  and  small  greenish  perfect  or  polyga- 
mous flowers  in  axillary  clusters.  Calyx  with  4  or  6  short  sepals  or 
teeth.  Petals  very  small  or  nojie;  claws  short.  Stamens  4  or  6; 
filaments  short.  Ovary  ovoid,  free;  style  short,  8  to  4-cleft.  Fruit 
berry-like,  black,  containing  2  to  4  separate  seed-like  nutb^ts  of  bony 
or  cartilaginous  texture.     (The  ancient  Greek  name  of  these  plants.) 

Flowers  complete;  fruit  black. 

Leaves  thlckish,  mostly  1  to  2  in.  long \.  R.  Californica. 

Leaves  thinnish,  8  to  6  in.  long 2.  R.  Purshiana. 

Flowers  apetalous,  often  polygamous;  fruit  red 3.  If.  crocta. 
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1.  R.  Californica  Esch.  Coffee  Berry.  Shrub,  commonly  4 
or  6  ft.  high,  evergreen  in  our  district;  one-year-old  branch  lets  reddish 
or  brown;  leaves  oblong,  obtuse  or  acute,  mostly  1 J  to  2  in.  long;, 
flowers  mostly  perfect,  4  to  6-merous,  on  short  peaicels,  in  umbellate 
clusters,  the  clusters  peduncled;  calyx  2  to  2J  lines  broad;  its  lobes 
triangular-lanceolate;  petals  minute,  cucullate,  deeply  emargin«^; 
fruit  a  black  berry,  globose  or  oval,  3  to  4  lines  in  diameter.        > 

Common  everywhere  in  the  Coast  Ranges  and  at  low  altituoes  in 
the  Sierras.     June-July.     Fr.    Sept. -Oct. 

Var.  tonnentella  Brew.  &  Wats.  Twigs  tomentose,  reddish; 
leaves  yellow-  or  white-tomentose  beneath;  peduncles  commonly 
exceeding  the  petioles. — Santa  Cruz  Mountains;  Mt.  Hamilton; 
Sierra  Foothills  and  eastward. 

2.  R.  Purshiana  DC.  Cascara  Sagrada.  Small  tree;  leaves 
thinnish,  deciduous,  elliptic-oblong,  obtuse  or  slightly  cordate  at  base, 
obtuse  or  abruptly  blunt-pointed  at  apex,  serrulate,  mostly  8  to  6  in. 
long;  petioles  tomentulous;  flowers  5-merous;  carpels  3. 

Point  Reyes  ace.  to  Davy;  scarcely  known  in  our  region,  more 
common  in  northern  California. 

8.  R.  crocea  Nutt.  Evergreen  and  glabrous  low  shrub  J  to  2  or 
3  ft.  high,  the  branches  an^  branchlets  slender,  flexible  and  rather 
long;  leaves  often  fascicled,  rather  narrowly  elliptic,  1  to  4  lines  long, 
serrulate,  green  above,  yellowish  beneath,  distinctly  petioled  but  the 
petioles  often  less  than  J  line  l<»ng;  fli)wers  apetalous,  mostly  polyga- 
mous; sepals  and  stamens  4;  fruit  2  or  3  lines  long,  red. 

Mayacamas  Mountains  (east  of  Napa  Valley)  and  southward  near 
the  coast:  Oakland,  etc.     Feb.-May. 

Var.  ilicifolia  Greene  (R.  iliiifolia  Kellogg).  Somewhat  arbo- 
rcFcent  with  a  distinct  trunk,  or  the  stems  several  and  clustered,  5  to 
10  ft.  high;  branchlets  8h«»rt,  ritjid  and  rather  stout;  leaves  oval, 
firm-coriaceous,  green  above,  yellowish  brown  or  golden  beneath, 
larger  than  in  the  type  (7  to  10  lines  long),  spinulose-dentate;  sepals 
and  stamens  frequently  6;  fruit  bright  red,  ovoid,  2J  lines  long. — 
Inner  Coast  Ransces  (Miller  Canon,  Vaca  Mountains,  but  rare); 
common  in  Mitchell  Canon,  Mt.  Diablo;  well  known  southward. 
Fruiting  in  Sept. 

2.  CEANOTHUS  L.    Mountain  Lilac. 

Shrubs  or  &mall  trees,  with  petioled  leaves,  the  branchlets  often 
divaricate  and  rigid,  sometimes  spinescent,  and  the  small  but  showy 
flowers  in  thyrses  or  cymes.  Calyx  6-lobed,  the  lobes  acute,  incurved; 
the  lower  part  adnate  with  the  thick  disk  to  the  lower  part  of  the 
3-ceIled  ovary.  Petals  5,  hooded  -by  the  inflexion  of  the  acuminate 
upex,  and  with  Ions:  claws.  Stamens  6,  filaments  filiform,  long- 
exserted.  Style  3-cleft.  Fruit  subglobose,  8-lobed,  becoming  dry 
and  separating  into  its  3  carpels,  these  elastically  dehiscent  along  the 
inner  edge  and  dispersing  the  seeds.  Seeds  obovate,  convex  on  the 
back.  (Creek  Keanothus,  name  used  by  Dioscorides  to  designate 
some  spiny  plant,  ajsplied  to  this  genus  of  American  plants,  which 
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-are  cbJ^fly  of  the  Pacific  United  States.  All  of  our  species  are  ever- 
green except  C.  integerrimus  and  C.  Wrryi.  According  to  the  field 
Investigations  of  Mrs.  K.  Brandegee,  the  nearly  related  species  giye 
rise  to  numerous  hybrids.     Cf.  Proc.  Cal.  Acad.,  2d  Ser.,  iv.  173.) 

A.  Leaves  alternate. 

Fruit  smooth  or  at  most  crested,  never  with  horns;  stipules  thin  or  mem- 
branous, fugacious  or  deciduous.     ^ 
Branches  flexible,  not  spinq^ent. 
Flowers  white;  leaves  plane.* 
Inflorescence   compound;  leaves  very  strongly  8-nerved  beneath,  ly^ 

to  8  ii^Mftkg;  fruit  slightly  crested 1.  C  vtMtinua. 

Inflorescence  simple  or  compound;  leaves  entire,  ^  to  1  in.  long;  fruit 

crestless 2.  C.  inttgf,mmu8. 

Flowers  blue  (rarely  varying  to  white);  inflorescence  compound. 
Leaves  plane,  mostly  1  to  2^  in.  long,  strongly  8-nerved,  serrulate  .  .  . 

3.  C^thyraiflorm. 
Leaves  similar,  pinnately  veined,  but  the  margins  revolffte,  seeminglv 
entire,  and   sometimes    concealing    the    supplementary  lateral 

nerves 4.  C.  Parryi. 

Flowers  blue,  the  clusters  in  a  simple  raceme  mostly  >^  to  1  in.  long; 
leaves  mostly  rather  small,  usually  not  3-nerved. 
Leaves  sabcoriaceous,.with  smooth  waxy  surface,  the   margin  very 

glandular^errate 5.  C.  folio8iis. 

Leaves  papillate  near  the  revolute  margin 6.  C.  dtntatus 

Leaves  similar,  but  glandular-papillate  on  the  entire  upper  surface  .  . 

7.  u.  papiUo8U8. 
Branches  more  or  less  rigid  and  spiinescent. 

Leaves  glandular-serrate;  flowers  deeper  very  light  bhie,  in  a  simple 

raceme;  branohlets  stiff 8.  C,' sorediatus. 

Leaves  entire  ^  flowers  white,  in  a  simple  or  paniculately  compound 
raceme;  branchlets  thick  and  stout,  spur-like,  very  glaucous;  fruit 
warty-roughened;  leaves  strongly  3-nerved  .  .  Jl^  t\  incanus. 

B.  Leaves  opposite. 

Fruit  With  conspicuous  dorsal  homs;  stipule-bases  warty  or  cork-like  and 
persistent.  ^ 

Erect  shrubs.  j 

Flowers  white;  leaves  entire |.  .  10.  C  cuneatus. 

Flowers  blue;  leaves  flnely  spinose-dentate  on  the  upper  half 

11.  C.  rigidus. 
Flowers  blue  (or  white);  leaves  rather  coarsely  spinose-dentate. 

Branchlets  gray;  pedicels  2  lines  long '.  .  12.  C.  Jepsonii. 

Branchlets  reddisn  or  brownish;  pedicels  5  to  7  lines  long 

13    C.  purpurea. 
Low-spreading  shrub;  flowers  blue;  leaves  coarsely  few-toothed  toward 
the  apex:  y&r.  divergena  ot . 14.  C.  proatratus. 

1.  C.  velutinus  Dougl.  Snow  Brush.  Large  shrub,  8  to  12  ft. 
high,  the  branches  mostly  ascending;  odor  very  sweet  and  heav}-; 
leaves  elliptic  or  ovatish,  rounded  or  subcordate  at  base,  finely 
glandular-serrate,  pale  and  strongly  3-nerved  beneath,  varnished 
above  and  frequently  of  a  rich  chocolate-brown,  1 J  to  3  in.  long:,  on 
petioles  J  in.  long  or  less;  panicle  2  to  3  in.  high;  flowers  white,  2 
tines  broad;  fruit  smooth,  lobed  at  top,  nearly  crestless,  sticky-* 
glandular. 

Mt.  Shasta;  Modoc  Co.;  and  the  northern  Sierra  Nevada 
Var.  laevigatas  T.  &  G.     Subarborescent;   leaves  glabrous,  light 
green;   inflorescence   more  ample;  fruit  somewhat  crested. — Mt.  St. 
Helena  and  northward  in  the  Coast  Ranges  to  Mendocino  and  Hum- 
lK)ldt  Cos. 
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2.  C.  integerrimus  H.  &  A.  Tall  shrub,  10  to  15  ft.  high;  twigs 
green  (»r  at  length  purplish  lubangular  when  young;  leaves  deep 
green  above,  paler  beneath,  oblung-elliptic,  obtuse,  mostly  acute  at 
base,  entire,  i  to  1  in.  long;  inflorebcence  biniple  and  about  2  in.  long, 
or  compcmnd  and  about  4  in.  long,  or  in  fruit  twice  as  long,  equaled 
by  the  leafy  (or  often  nearly  leafless)  peduncles;  flowers  white;  cap- 
sules nearly  globose,  lobed,  smooth,  crestlees. 

iSeemiiigiy  very  restricted  in  its  ra^ge:  Santa  Cruz  Mountains. 
May.     Fruiting  in  July. 

3.  C.  thyrsiflorus  Esch.  California  Lilac.  #Low  shrub,  3 
to  6  ft.  hi^h  or  becoming  a  small  tree  12  to  18  ft.  high,  rather  straight- 
limbed,  the  branchiets  mostly  ascending;  leaves  green  on  both  sur- 
faces, elliptical  or  oblong-ovate,  stnmgly  3-nerved  beneath,  the 
mari»;in  mi^ronate-serrate  or  serrulate  with  somewhat  impressed 
teeth,  1  to  2J  in.  long,  6  to  10  lines  broad;  inflorescence  a  panicle 
of  somewhat  corymbose  racemes,  IJ  to  2|  in.  long,  mostly  long- 
pedunded,  with  leaves  subtending  1  or  2  ot  the  lower  racemes;  bract- 
lets  ovate,  acuminate,  2J  lines  long;  flowers  blue  or  sometimes  varying 
to  white;  capsule  globose,  smooth,  little  lobcd,  2  lines  in  diameter. 

Common  near  the  coast  from  Monterey  northward  to  Sonoma  and 
Mendocino  Cos.  Apr.  Near  Sbquel,  Setchell  and  Jepson  discovered, 
in  189t),  a  fine  shapely  tree  22  ft.  high,  with  a  girth  of  2  ft.  6  in.  at 
20  in.  from,  the  ground. 

4.  C.  Parry!  Trelease.  Parry's  Lilac.  Spreading  shrub,  4  to 
6  ft.  high;  branchiets  angular  and,  when  young,  tomentose,  the 
1-vear-old  ones  f^dish;  leaves  pinnately  veined,  narrowly  to  broadly 
oblong,  J  to  IJ  in.  long,  dark  green  above,  loosely  tomentose  beneath, 
the  margin  denticulate,  seemingly  entire  because  soon  revolute  and 
thus  concealing  the  teeth  and  also  the  lateral  supplementary  nerves; 
petioles  2  lines  long;  panicle  ol»long  or  distinctly  broader  below,  1  to 
3  in.  long,  on  sparsely  leafy  peduncles  twice  as  long;  capsules  globose, 
smooth,  2  lines  in  diameter. 

Local  species  of  the  mountain  ranges  on  either  side  of  Napa 
Valley:  Mt.  George;  Caux's  Knob;  Rebecca  Ranch  grade,  southwest 
of  Caiist«>ga.  A  most  handsome  shrub  when  in  full  flower  in  Apr.  or 
early  May;  at  other  seasons  of  straggly  and  unattractive  habit,  the 
individuals  often  seeming  as  if  of  great.. age.  Sometimes  found  in 
flower  in  the  late  fall  and  early  winter.  Margin  of  leaf  variable, 
S(>metimes  serrate,  more  often  rather  obscurely  denticulate  or  almost 
entire. 

6.  C.  foliosus  Parry.  Low  shrub  commonly  dense  at  base,  with 
horizontally  spreading  or  diffuse  branches  2  or  3  ft.  long;  branchiets 
rather  long  and  straight  and  rather  ascending;  lightly  pubescent, 
especially  on  the  branchiets;  leaves  undulate  or  somewhat  infolded 
loni::itudinally,  mostly  3  or  4  or  the  larger  6  lines  long,  frequently 
with  smaller  ones  fascicled  in  their  axils,  broadly  oblong,  upper  sur- 
face dark  green,  lower  lighter,  the  teeth  of  the  margin  bearing  con- 
spicuous glands;  petiole  distinct  but  very  short;  inflorescence  globose 
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to  oblong,  J  to  1  in.  long;  flowers  blue,  1  to  IJ  lines  broad;  capsules 
IJ  lines  broad,  smooth,  conspicuously  lobed,  crested. 

Rather  common  in  the  seaward  and  middle  Coast  Ranges  north  of 
San  Francisco  Bay:  Mt.  Tamalpais;  Sonoma;  Howell  Mt.;  Mt.  St. 
Helena,  and  northward  to  Westport,  Mendocino  Co.  Apr. -May,  or 
flowering  late  in  the  season,  the  inflorescence  then  short-spicate  and 
interrupted  below. 

6.  C.  dentatus  T.  &  ^.  Low  densely  branched  shrub  with 
reddish  brown  branchlets,  the  young  twigs  tomentose;  leave^i^lliptical 
or  narrower,  rounded  at  both  ends  or  appearing  retuse  or  subtruncate 
fix)m  the  infolding  of  the  apex,  dark  brown  and  waxen  on  the  upper 
surface,  light  colored  and  pubescent  beneath,  papillate  on  and  near 
the  margin,  2  to  5  or  6  lines  long;  inflorescence  subglobose,  very 
tomentose;  flowers  blue;  capsule  slightly  crested,  scarcely  lobed,  2 
lines  in  diameter. 

Santa  Cruz  Mountains. 

7.  C.  papillosus  T.  &  G.  Habit  of  the  last  and  diflcring  little 
from  it;  leaves  often  slightly  cordate  at  base,  the  whole  upper  surface 
closely  glandular-papillate,  1  in.  long  or  less,  sometimes  as  much  as  2 
in.  long;  inflorescence  more  oblong,  about  1  in.  long;  peduncles  naked, 
solitary  or  clustered;  capsules  rather  less  than  2  lines  in  diameter. 

Santa  Cruz  Mountains.     Mav. 

8.  C.  sorediatus  H.  &  A.  Erect  shrub,  4  to  7  ft.  high,  with 
ri^id  divaricate  branchlets;  branchlets  sparingly  villous,  at  length 
olive-color  .or  purplish;  leaves  ovate  or  elliptic-ovate,  green  above, 
paler  and  slightly  pubescent  beneath  with  appressed  hairs,  glandular- 
denticulate,  J  to  1  (or  less  commonly  IJ)  in.  long,  on  petioles  a  line 
or  two  long;  racemes  1  or  2  (terminal  orsubterminal)  on  each  branch- 
let,  ovate  or  broadly  oblong  in  outline,  J  to  1  in.  long;  flowers  blue 
or  almost  white;  capsule  lobed,  crested,  "2  to  2^  lines  in  diameter. 

Very  common  in  the  Coast  Ranges,  the  individuals  disposed  to 
associate,  and,  at  flowering  time,  often  coloring  the  north  canon  sides 
in  patches:  Vaca  Mountains;  Caux's  Knob,  west  of  St.  Helena; 
Howell  Mountain;  Oakland  Hills;  Mt.  Diablo;  and  southward. 
Mar. -Apr. 

9.  C.  incanus  T.  &  G.  Tall  shrub  with  very  glaucous  branchlets, 
these  thick  and  stout  and  almost  spur-like;  leaves  elliptic  to  ovate, 
acute  or  obtuse,  rounded  at  base,  dark  brown  above,  strongly  3-nerved 
and  pale  (with  a  fine  close  indument)  beneath,  1  to  1}  in.  long;  petioles 
2  or  3  lines  long;  inflorescence  finely  velvety,  2  or  3  in.  long  or  less; 
flowers  white;  capsule  thickly  warty,  shallowly  lobed  at  top,  2J  lines 
in  diameter. 

Felton  and  Ben  Lomond  (Santa  Cruz  Co.)  to  Mt.  St.  Helena; 
Lake  and  Mendocino  Cos. 

10.  C.  cuneatus  Nutt.  Nuttall's  Ceanothus.  Rigid  divari- 
cately branched  shrub,  6  to  8  ft.  high,  with  gray  bark;  branchlets  stout 
and  short,  those  on  a  branch  often  very  unequal  and  frequently  inter- 
ruptedly disposed;  leaves  oblong-obovate  to  broadly  obovate,  entire, 
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green  above,  paler  beneath,  4  to  0  or  less  commonly  11  lines  long,  on 
very  short  petioles;  umbels  ^  to  fin.  broad;  pedicels  2  to  4  lines  long; 
flowers  white;  capsules  slightly  oblong,  2J  lines  long,  with  three  short 
erect  horns. 

Very  abundant  in  the  higher  Coast  Ranges  and  in  the  Sierra  Foot- 
hills, either  isolated,  or  gregarious  and  forming  impenetrable  and  often 
extensive  thickets.  Such  thickets  clothe  densely  the  higher  slopes 
and  mountain  ridges,  and  whether  made  up  purely  of  this  species 
or  mixec^with  Manzanita,  Pickeringia  or  similar  shrubs,  are  known  as 
chaparral.  Flowering  in  Mar.-Apr.,  the  odor  sweetish  but  slightly 
offensive.  R.  H.  Piatt  sends  specimens  from  the  Vaca  Mountains 
seme  of  the  leaves  of  which  are  2  to  3-dentate  at  apex. 

11.  C.  rigid  us  Nutt.  Shrub  about  6  ft.  high,  rigidly  and  intri- 
cately branched;  leaves  opposite  and  crowded,  cuneate-obovate,  mostly 
retuse,  firm  but  rather  tnin,  doon  nearly  glabrous  on  both  surfaces, 
the  apical  half  finely  spinose-dentate,  2  to  6  lines  long,  nearly  sessile; 
stipules  conspicuously  warty;  flowers  bright  blue;  capsules  a  little 
larger  than  in  no.  10. 

Rare:  Mt.  Tamalpais  and  Bolinas  Heights  to  Monterey,  where  first 
collected  by  Nuttall. 

12.  C.  Jepsonii  Greene.  Rigid  strictly  erect  shrub  about  4  to  5 
ft.  high;  branchlots  short,  stubby,  gray;  leaves  elliptic-oblong,  spiny- 
toothed,  undulate-marginod  or  somewhat  infolded  longitudinally,  J  to 
J  in.  long;  stipules  small;  flower-clusters  small,  pedicels  2  or  3  lines 
long;  flowers  white. 

Abundant  between  Middleton  and  the  Toll  House  on  Mt.  St. 
Helena  (type  locality),  flowers  white;  Howell  Mt,  flowers  blue, 
exhaling  a  musky  odor,  the  air  for  some  distance  around  a  shrub  or 
thicket  heavy  with  the  fragrance;  Marin  Co.     Feb. -May. 

13.  C.  purpurea.  Erdct  shrub,  4  or  5  ft.  high  with  brownish  or 
reddish  branchlets;  leaves  very  thick,  orbicular,  1  in.  long  or  less, 
glabrous,  shining  arid  light  green  above,  paler  beneath  with  a  closely 
appressed  tomentum,  coarsely  and  pungently  toothed  all  around; 
stipules  very  large;  flowers  large,  purple;  pedicels  5  to  7  lines  longj 
fruit  unknown. 

Gorges  north  of  Mt.  George  near  Napa.  May.  Nearly  allied  to 
C.  crassifolius  Torr,  (San  Diego  Co.  northward  to  the  Santa  Inez 
Mountains)  which  has  elliptic-obovate  leaves  with  more  finely  toothed 
or  subentire  revolute  margin,  the  upper  surface  roughened,  the  lower 
surface  densely  white  tomentose;  capsule  subglobose,  with  3  stout  sub- 
erect  horns  near  the  top,  3  to  4  lines  in  diameter.  This  species  has 
been  found  at  Wright's,  Santa  Cruz  Mountains,  ace.  to  Behr. 

14.  C.  prostratus  Benth.  Mahal  a  Mats.  Branches  prostrate, 
rooting,  thickly  matting  the  ground;  branchlets  often  reddish,  at  first 
pubescent;  leaves  green  on  both  surfaces,  glabrous  or  finely  flocculent- 
pubescent  beneath,  thick  and  firm,  cuneate-obovate,  coarsely  and 
pungently  3-toothed  at  the  apex,  and  commonly  with  1  or  2  similar 
teeth  at  or  above  the  middle;  flowers  blue;  fruit  globose,  not  lobed, 
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with  3  large  wrinkled  horns  on  each  valve  and  3  intennediate  crests, 
3  to  4  lines  lon^. 

Sierra  Nevada,  where  it  is  common,  oft^n  extensively  covering  the 
ground  in  the  Yellow  Pine  (Pinus  ponderosa)  woods;  Mt.  Shasta; 
southward  in  the  north  Coast  Ranges  through  the  Yallo  Bally  Moun- 
tains and  Snow  Mountain,  Lake  Co.,  to  Cobb  Mountain  where  it 
passes  into  the  following. 

Var.  divergens  Brandegee  (C.  divergens  Parry).  Low  scrambling 
shrub  with  horizontally  spreading,  trailing  or  almost  procumbent 
branches;  leaves  more  dentate-spinose  than  in  the  type,  almost  sessile, 
J  to  J  in.  long;  flowers  blue;  capsules  about  3  lines  in  diameter,  with 
the  horns  more  lateral. — Mt.  St.  Helena;  Sonoma;  Marin  Co.;  Santa 
Cruz  Co.     May. 

56.  VITACE>e.     Vine  Family. 

Woody  plants,  mostly  climbing  by  tendrils.  Leaves  in  ours  simple, 
alternate.  Flowers  small,  regular,  greenish  or  whitish,  in  a  com- 
pound thyrse.  Calyx  minute,  the  limb  mostly  obsolete  and  truncate. 
Petals  4  or  6,  valvate,  caducous  or  early  deciduous,  the  stamens  as 
many  and  opposite  them.  Fruit  a  2-celled  berry.  Seeds  with  a  thick 
and  bony  testa.     Embryo  minute,  in  a  tough  endosperiii. 

1.  VITIS  L.     Grape. 

Leaves  opposite  the  tendrils  or  flower  clusters.  Tendrils  at  least 
once  branched.  Calyx-tube  filled  with  the  disk,  which  bears  the 
stamens  and  petals.     Ovules  2  in  each  cell.     (Classical  Latin  name.) 

1.  V.  Californica  Benth.  California  Wild  Grape.  Leaves 
roundish,  tomentnse,  especially  beneath,  the  tomentum  in  age  floccu- 
lent,  2  to  5J  in.  broad,  coarsely  or  minutely  dentate,  cordate  at  base 
with  open  or  closed  sinus,  slightly  or  not  at  all  lobed,  or  frequently 
with  a  sinuately  3  to  5-lobed  leaf  at  the  next  .node  above  or  below  an 
unlobed  one;  fruit  purple,  with  a  bloom,  3  or  4  lines  in  diameter. 

Along  streams  throughout  the  Coast  Ranges,  Sacramento  and  San 
Joaquin  Valleys,  and  Sierra  Foothills.  Climbing  trees,  especially  Oaks 
and  Cottonwoods,  and  frequently  killing  such  by  covering  them  with 
its  drapery  of  leaves.  Very  fragrant  at  flowering  time  (May-June) 
with  a  pleasant  sweet  odor. 

57.  THYMEL>EACE>E.     Mezereum  Family. 

Ours  shrubs  with  simple  entire  alternate  leaves  and  no  stipules. 
Flowers  perfect,  with  corolla-like  4-cleft  calyx.  Stamens  inserted 
upon  the  calyx,  twice  as  many  as  its  lobes.  Corolla  none.  Ovary 
superior,  1-celled;  ovule  1,  pendulous. 

1.  DIRCA  L.     Leatherwood. 

Deciduous  shrubs  with  perfect  flowers  in  fascicles  from  mixed  buds, 
i.  e.j  buds  containing  flowers  and  leaves.     Scales  of  the  bud  yellow- 
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ish  or  whitish,  silky,  forming  an  involucre  to  the  flowers,  caducous. 
Perianth  slightly  oblique,  tubular  below,  expanded  into  a  short  throat 
above.  Stamens  8,  4  exserted,  the  alternate  shorter,  inserted  at  the 
base  of  the  throat.  Style  slender,  exceeding  the  stamens.  Fruit 
dnu)e-like,  reddish.  (Classical  Greek  name  of  a  celebrated  fountain 
in  Boeotia.) 

1.  D.  occidental  is  Gray.  Western  Leatherwood.  An  erect 
shrub,  2  to  4  ft.  high,  with  very  tough  stems  and  leathery  bark; 
flowers  yellow,  in  clusters  of  2  or  3  from  lateral  and  terminal  buds, 
nodding;  perianth-tube  2  or  8  lines  long,  greenish,  expanding  above 
into  a  distinct  throat  about  1  line  long,  the  limb  4-cleft;  ovary 
slightly  oblique. 

Northerly  slopes  in  canons.  Nov. -Feb.  The  color  of  the  mature 
fruit  has  not  been  observed  by  the  author. 

58.  EUPHORBIACE>e.    Spurge  Family. 

Ours  herbs,  or  one  species  somewhat  suffrutescent.  Leaves  simple, 
stipulate  or  exstipulate.  ,  Flowers  (in  ours)  monoecious,  always  apeta> 
lous,  often  naked,  z.  e. ,  destitute  of  calyx  as  well,  sometimes 
exceedingly  reduced  and  enclosed  in  aralyx-like  involucre.  Stamens 
1  to  many.  Ovary  superior,  3  or  1-celled,  with  one  or  two  pendulous 
ovules  in  each  cell.  Styles  or  stigmas  as  many  or  twice  as  many  as 
the  cells  of  the  ovary.  Capsule  commonly  3-lobed,  3  or  2-valved. 
Embryo  straight,  the  flat  cotyledons  almost  as  wide  as  the  fleshy  or 
oily  endosperm. 

Flowers  with  a  true  calyx,  not  borne  in  an  involucre;  herbage  densely 
stellate-pubescent. 
Upper  leaves  opposite ;  staminat'e  flowers  in  corymbs ;  capsule  1-celled.  . 

1.  Eremocarpus. 
Leaves  all  alternate;  staminate  flowers  In  racemes;  capsule  S-celled  .  .  . 

2.  Croton. 
Flowers  borne  in  a  calyx^like  involucre,  which  has  4  or  5  teeth  and  bears 

more  or  less  petal-like  glands;  true  calyx  none;  capsule  3-celled.  .... 

3.  Euphorbia. 

1.  EREMOCARPUS  Benth. 

A  low  annual  with  entire  3-nerved  leaves  without  stipules.  Stami- 
nate flowers  in  corymbs;  calyx  5  to  6-parted;  stamens  6  or  7  on  a 
hairy  receptacle;  fllaments  exserted.  Pistillate  flowers  1  or  few  in 
the   lower  axils,   without  calyx;   ovary   1-celled,  with   4  or  6  small 

f lands  at  the    base;    style    undivided,   stigmatic  at  apex;    capsule 
-valved,  1-seeded.     (Greek  eremos,  solitary,  and  karpos,  fruit.) 

1.  E.  setigerus  Benth.  Turkey  Mullein.  Herbage  gray 
with  an  appressed  stellate  pubescence  and  rough  with  spreading 
hispid  hairs;  stems  dichotomously  branched,  procumbent  or  prostrate 
and  forming  a  close  mat  1  to  2  ft.  wide  or  more,  rarely  with  ascending 
branches;  leaves  alternate  or  the  upper  opposite,  thick,  ovate,  the 
smaller  varying  to  almost  round,  J  to  IJ  in.  long,  the  petioles  nearly 
as  long  or  longer;  staminate  flowers  pediceled,  the  oblong  segments 
of  the  calyx  1  line  long;  pistillate  flowers  in  clusters  of  1  to  3,  the 
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ovary  and  style  densely  pubescent;  capsule  2  lines  long;  seed  smooth 
and  shining,  1}  lines  long. 

Very  abundant  towards  the  interior:  plains  of  the  Sacramento  and 
San  Joaquin;  Sierra  Foothills;  low  hills  and  valley  fields  of  the  Coast 
Banges.  The  California  Indians  used  the  heavy-scented  herbage  of 
this  plant  to  stupefy  fish  in  small  streams  in  order  that  they  might  be 
caugnt  by  hana,  whence  the  Spanish-Californian  name,  Yen)a  del 
Pescado.     The  seeds  are  sought  by  turkeys. 

2.  CROTON   L. 

Ours  perennial  herbs,  suffrutescent  at  base,  with  alternate  entire 
leaves.  Staminate  flowers  in  racemes;  calyx  5-parted;  glands  of  the 
disk  as  many  as  and  alternate  with  the  petals;  stamens  5  to  many. 
Pistillate  flowers  mostly  solitary;  calyx  5-parted;  ovary  3-celled,  the 
cells  1-ovuled;  styles  twice  forked.  Capsule  S-lobed,  globose  in  out- 
line. Seeds  smooth  and  shining,  with  a  caruncle.  (Kroton,  a  tick, 
the  Greek  name  of  the  Castor  Plant,  its  seeds  resembling  that  insect.) 

1.  C.  Californicus  Miill.  Arg.  Stems  branching,  erect  or  dififuse, 
from  a  woody  base;  herbage  hoary,  except  the  upper  side  of  the 
leaves  which  is  green  and  finely  stellate-pubescent;  leaves  oblong, 
f  to  1^  in.  long,  on  petioles  4  lines  to  over  1  in.  loDg;  staminate 
racemes  at  length  J  in.  long,  developing  gradually,  the  flowers 
soon  deciduous  after  anthesis  and  leaving  an  elongated  naktd  rachis; 
staminate  calyx  about  1  line  lon^;  disk  obscurely  5-lob^;  stamens 
9  to  11,  with  hairy  filaments;  pistillate  flowers  on  short  pedicels; 
styles  twice  forked;  capsule  scurfy,  3  lines  in  diameter. 

Sandy  hills  near  the  oceun  from  the  San  Francisco  peninsula  south- 
ward to  Southern  California;  also  near  Antioch(l).  A  bitter  tea  is 
made  from  the  leaves  and  used  for  rheumatism  by  Spanish-Californians. 

8.  EUPHORBfA  L.     Spurge. 

Ours  herbs.  Involucres  solitary  in  the  forks  or  in  terminal  umbels, 
with  4  or  5  teeth  alternating  with  as  many  glands;  glands  either 
naked  or  appendaged  (i.  e.,  with  a  colored  margin).  Flowers 
moncEcious,  Doth  pistillate  and  staminate  naked  and  included  in  an 
involucre  which  itself  resembles  a  flower  but  really  encloses  a  cluster 
^of  flowers  consisting  of  several  staminate  and  1  pistillate  flower. 
Staminate  flower  very  much  reduced,  consisting  of  a  single  stamen; 
filament  jointed  on  a  short  pedicel  like  it,  the  pedicel  often  with  a 
minute  scale  or  bract  at  base,  showing  that  the  stamen  is  a  distinct 
flower.  Pistillate  flower  supported  on  a  pedicel  in  the  center  of  the 
involucre  and  soon  protruded  from  it,  consisting  of  a  3-celled  ovary 
and  3  bifid  styles.  Capsule  with  3  cells,  each  1-seeded.  (Euphorbus, 
King  Juba's  physician.) 

Stems  prostrate;  leaves  small,  all  opposite  and  more  or  less  unequalat  base, 
stipulate;  glands  of  the  involucre  with  a  petal-like  white  or  reddish 
appendage. 
Herbage  glabrous;  stems  and  leaves  infrequently  reddish. 
Leaves  obovate  or  oblong,  minutely  serrulate  at  apex.l.  E.  aerpyllifolia. 
Leaves  deltoid  to  ovate-oolong,  entire 4.  E.  ocellata. 
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Herbage  often  hairy  or  puberulent;  leaves  commonly  margined  with  a 
red  or  with  a  central  red  spot. 

Stipules  lanceolate,  fimbriate 2.  E.  maculata. 

Stipules  triangular,  slightly  lacerate 8.  ^.  hyptridfolia. 

Stems  erect;  leaves  larger,  stipules  none;  no  colored  margins  to  tne  glands. 
Stem-leaves  alternate. 
Qlands  disk-like,  entire ;  capsule  with  warty  lobes  .  .  .5.  E.  dictyoaperma. 
Qlands  crescent-shaped,  2-horned;  capsule  smooth.  .  .6.  E  Uptocera. 
Stem-leaves  in  4  ranks ;  glands  crescent-shaped   .  .  .  .I.E.  LtUhyrU, 

1.  E.  serpyllifoliaPers.  Thyme-leaved  Spurge.  Steins  round, 
or  more  or  less  angled,  repeatedly  branched,  forming  prostrate  mats 
1  to  3  ft.  across;  herbage  glabrous  and  green;  leaves  oblong  or  obovate- 
spatulate,  unequal  at  base,  more  or  less  minutely  serrate  toward  the 
apex;  stipules  setaceous  or  lacerate;  involucre  \  line  long  or  less; 
glands  transversely  oblong  and  more  or  less  cupped  in  the  center; 
appendages  narrow,  crenately  serrate  or  nearly  entire;  seeds  sharply 
quadrangular,  slightly  rugose  or  more  manifestly  so  and  thus  appear- 
ing shallow-pitted. 

Stream  beds  and  low  grounds  in  the  Coast  Range  region  (Santa 
Clara;  Santa  Rosa),  and  from  Putah  Creek  and  the  Sacramento  River 
southward.     Aug.-Oct. 

Var.  consanguinea  Boiss.  Herbage  with  more  or  less  red  colora- 
tion; sterna  mare  erect;  apex  of  leaves  sharply  serrate;  lobes  of  the 
involucre  lacerate;  seeds  less  sharply  angled. — Upper  Sacramento 
Valley;  Napa  Valley. 

Var.  rugulosa  Engelm.  (E.  rugulosa  Greene).  Plants  more 
thickly  matted;  leaves  more  serrate  on  the  larger  side  of  the  unequal 
leaf;  seeds  finely  rugulose. — Suisun;  Berkeley. 

Var.  occidentalis  (E.  occidentalis  Drew).  Herbage  dull  yellow- 
ish green;  appendages  of  the  involucre  crenately  lobed;  seeds  sinuate- 
rugose. — Humboldt  Co.  and  Mt.  St.  Helena.  • 

2.  E.  maculata  L,  Spotted  Spurge.  Herbage  hairy  or  puber- 
ulent; stems  radiately  branching,  prostrate;  leaves  oblong-linear, 
usually  with  a  red  blotch  in  center,  serrulate,  subcordate  at  base; 
stipules  fimbriate;  involucre  with  4  cup-shaped  glands;  capsule 
acutely  angled;   seeds  transversely   wrinkled  and   minutely   pitted. 

Occurring  as  an  immigrant  from  the  eastern  U.  S.  ace.  to  Greene. 

3.  E.  hypericifolia  L.  Larger  Spurge.  Glabrous  or  sparingly 
hairy,  ascending  or  sometimes  prostrate,  the  branches  f  to  IJ  ft.  long;* 
leaves  ovate-oblong  to  oblong-linear,  3-nerved,  unequally  serrate, 
commonly  with  a  red  spot  or  red  margins;  stipules  triangular, 
slightly  lacerate;  peduncles  longer  than  the  petioles;  appendages 
of  the  involucre  white  or  red,  entire;  capsule  glabrous,  obtusely 
angled;  seeds  with  broken  transverse  ridges. 

Introduced  in  Napa  Valley  along  the  railroad  track.  Specimens 
determined  by  C.  F.  Millspaugh. 

4.  E.  ocellata  Dur.  &  Hilg.  Annual,  prostrate,  the  branches 
6  to  9  in.  long;  leaves  thickish,  deltoid  to  ovate-oblong,  often  cordate 
at  base,  entire,  2  to  4  lines  long;  involucre  campanulate,  nearly  1  line 
long,  its  lobes  fringed;  glands  2  to  4,  yellowish  or  purplish,  short- 
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stipitate,  circular  and  discoid,  with  or  without  a  narrow  margin; 
capsule  1  line  long;  seeds  round-ovate,  smooth  or  obscurely  rugose. 
Stockton,  Sanford,  and  southward  through  the  San  Joaquin  Valley 
to  Southern  California. 

5.  E.  dictyosperma  F.  &  M.  Annual,  glabrous;  stems  erect, 
5  to  15  in.  high,  simple  or  branching  from  the  base,  dichotomously 
branched  above;  stem-leaves  alternate,  oblong-  or  obovate-spatulate, 
serrulate,  often  retuse,  J  to  IJ  in.  long;  upper  and  floral  leaves  oppo- 
site, round-ovate  to  oblong,  3  to  6  lines  long;  inflorescence  umbelli- 
form,  the  rays  2  or  3  times  forked;  involucre  and  glands  small; 
capsule  with  warty  lobes,  1  to  IJ  lines  long. 

Throughout  California  but  much  less  common  than  no.  6.  Sacra- 
mento Valley. 

E.  Peplus  L.,  Petty  Spurge,  is  sometimes  spontaneous  within 
inclosures  at  Berkeley;  the  involucres  bear  4  crescent-shaped  glands 
with  long  slender  horns,  and  a  pair  of  wing-like  crests  on  each  lobe. 
E.  EXIGUA  L.,  reported  as  occurring  in  Santa  Clara  Co.,  has  linear 
cauline  leaves  and  a  smooth  capsule. 

6.  E.  leptocera  Engelm.  Annual  or  biennial,  glabrous,  branch- 
ing at  base,  10  to  16  in.  high;  branches  decumbeot  at. base  or 
commonly  erect,  2  or  3  times  dichotomous  above;  laives  alternate, 
obovate  to  spatulate,  obtuse,  sometimes  mucronate,  entire,  4  lines  to 
IJ  in.  long;  the  floral  opposite  or  ternate,  deltoid  or  bfpadly  lehombic- 
ovate,  sometimes  cordate  at  base  or  connate,  acute,  3  to  6.  Jines  long; 
involucre  turbinate,  its  transversely  oblong  lobes  denticulate;  glands 
large,  crescent-shaped,  the  slender  horns  entire  or  cleft;  capsule 
smooth,  IJ  lines  broad;  seeds  ash-colored,  dark-pitted,  IJ  lines  long, 
with  a  prominent  caruncle. 

Common.  Coast  Ranges:  Vacaville;  Ukiah;  San  Francisco; 
Sierra  Nevada. 

7.  E.  Lathyris  L.  Caper  Spurge.  Tall  stout  annual  or  biennial, 
1  to  3  ft.  high,  very  smooth  and  glaucous;  stem-leaves  linear  or  nar- 
rowly oblong,  thick,  in  4  vertical  ranks,  the  floral  oblong-ovate  and 
cordate;  umbels  of  3  or  4  rays,  once  or  twice  forked;  glands  of  the 
involucre  crescent-shaped,  the  horns  short  and  blunt;  capsule  large 
and  smooth;  seeds  wrinkled. 

Naturalized  about  the  early  settlements  of  Alta  California:  San 
Francisco  Co. 

59.  CALLITRICHACE>E.    Water  Star  wort  Family. 

Herbs  growing  in  shallow  water  or  in  the  mud  of  vernal  pools  from 
which  the  water  has  disappeared.  Leaves  opposite,  entire,  exstipu- 
late,  often  crowded  and  forming  a  rosette  at  the  ends  of  the  branches. 
Flowers  monoecious,  axillary  and  solitary,  or  2  or  3  together  in  one 
axil,  without  calyx  or  corolla  but  often  with  two  membranous  bracts. 
Staminate  flower  consisting  of  1  terminal  stamen.  Pistillate  flower 
consisting  of  a  4-celled  ovary  with  2  filiform  stigmas.  Fruit  4-lobed, 
splitting  at  maturity  into  as  many  nutlets. 
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1.  CALLITRICHE.     L. 

The  only  ^enus.  (Greek  kallos,  beautiful,  and  trichos,  a  hair,  on 
account  of  tne  slender  stems.) 

Fruit  sessile ;  flowers  2-bracted ;  submerged  leaves  retuse  or  bifld  at  apex  . 

1.  C,  palustris. 
Fruit  on  a  pedicel  2  to  5  lines  long;  flowers  bractless;  leaves  not  notched  at 
apex • 2.  C  marginaia. 

1.  C.  palustris  L.  Water  Fennel.  Aquatic;  stems  5  to  10 
in.  long;  submerged  leaves  narrowly  linear,  l-nerved,  notched  at  the 
apex,  7  to  10  lines  long;  emersed  or  floating  leaves  obovate,  narrowed 
at  base  into  a  slender  petiole,  2  to  6  hues  long;  fruit  obovate, 
flattened,  notched  at  apex,  }  to  1  line  long;  each  lobe  sharply  winged 
on  the  back  for  its  whole  length,  the  proximate  lobes  with  a  groove 
between  them. 

Cold  pools  or  slow  streamlets.  Napa  Valley;  Marin  Co.;  Gilroy. 
Mar.-May. 

2.  C.  marginata  Torr.  Stems  2  to  4  in.  long,  forming  dense 
mats  in  the  moint  beds  of  vernal  pools  from  which  the  water  has 
disappeared;  leaves  oblanceolate,  2  or  3  lines  long;  plants  sometimes 
submersed  and  the  leaves  linear;  bracts  none;  styles  long,  reflexed, 
soon  deelduous;  fruit  rather  less  than  }  line  long,  broader  than  long, 
notched  both  at  apex  and  base,  the  lobes  sharply  winged;  fruiting 
pedicels  2  to  6  lines  long. 

Stanislaus  and  San  Mateo  Cos.  (ace.  to  Bot.  Cal.),  northward  to 
Napa  Valley  and  Sonoma  Co. 

60.  CRASSULACE>E.    Stone-crop  Family. 

Succulent  herbs  with  entire  exstipulate  leaves.  Flowers  in  cymes, 
small,  perfect  and  regular.  Sepals,  petals  and  pistils  of  the  same 
number  (in  ours  4  or  5),  and  the  stamens  as  many  or  twice  as  many. 
Petals  generally  slightly  perigynous,  distinct  or  united  at  base. 
Fruit  a  dry  many-seeded  follicle.  Receptacle  usually  with  nectar- 
bearing  scales  on  the  receptacle,  one  behind  each  pistil. 

Leaves  opposite;  the  stamens  as  many  as  the  petals;  diminutive  annuals. 

1.  TiLLiEA. 

Leaves  alternate,  the  basal  in  conspicuous  rosettes;  stamens  twice  as  many 
as  the  petals.    • 
Perennials  or  annuals;    petals  distinct;    follicles  spreading  when  fully 

ripe 2.  Sedum. 

Perennials,  coarser  than  the  last;   petals  more  or  less  united  at  base; 
follicles  erect  or  suberect 8.  Cotyledon. 

1.  TILL/EA  L. 

Small  and  slender  glabrous  annuals  with  opposite  leaves.     Flowers 

minute,  axillary,  white  or  pinkish.     Sepals  and  petals  3  to  5  (in  ours 

4),  distinct  or  united  at  base,  the  stamens  as  many.      Pistils  distinct 

with  almost  obsolete  styles.     Follicles  1  to  several-seeded,  the  seeds 

jstn'Hte  longitudinally.     (Michael  Angelo  Tilli,  Italian  botanist.) 
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Flowers  clustered;  petals  broadly  subulate;  follicles  1  to  2-seeded 

1.  T.  minima. 
Flowers  solitary :  petals  oblong;  follicles  several  seeded  .  2.  T.  Drummoiidii, 

1.  T.  minima  Miers.  Simple  or  with  several  ascending  or  erect 
branches,  ^  to  8  in.  high;  herbage  of  the  adult  plants  reddish;  leaves 
ovate  or  oblong,  obtuse,  1  line  long;  flowers  axillary,  subsessile  or 
occasionally  on  pedicels  1  or  2  lines  long;  sepals,  petals  and  stamens  4, 
the  sepals  equaling  the  broadly  subulate  petals;  follicles  1  to  2-8eeded. 

Common  on  finely  disintegrated  sandstone  or  other  rock  from 
Vanden  (Solano  Co.)  and  Sonoma  southward.    Mar. -Apr. 

2.  T.  Drummondii  T.  &  G.  Stems  very  slender,  dichotomous, 
decumbent  at  base  and  rooting  at  some  of  the  lower  nodes,  1  in.  long 
or  more;  leaves  linear-oblong,  acute,  1  to  2  lines  long;  pedicels  at 
length  equaling  or  exceeding  the  leaves;  petals  oblong,  red,  2  to  8 
times  the  length  of  the  CAlyx-lobes;  carpels  obtuse. 

Moist  places  in  the  lower  Sacramento  Valley.     May. 

Var.  Bolanderi  Wats.  (T.  Bolanderi  Greene.)  Stems  8  in.  long- 
leaves  2  lines  long;  flowers  on  short  pedicels;  pedicels  elongated 
in  fruit  (6  lines  long). — Presidio,  San  Francisco.     May. 

2.  SEDUM   L.    Stone  Crop. 

Fleshy  glabrous  herbs,  erect  or  decumbent,  with  lAternate  -leaves. 
Flowers  pale  yellow  or  white,  in  terminal  often  l-sided  cymes. 
Calyx  divided  nearly  to  the  base  into  4  or  6  sepals.  Petals  distinct. 
Stamens  perigynous,  the  alternate  ones  usually  attached  to  the 
petals.  Pistils  distinct,  rarely  united  at  the  base,  becoming  few  to 
many-seeded  follicles,  spreading  when  ripe;  styles  usually  short. 
(From  the  Latin  sedeo,  to  sit,  on  account  or  the  lowly  habit.) 

Basal  leaves  in  rosettes. 

Leaves  thick,  not  nerved;  perennial 1.  S.  spathulifolium. 

Leaves  comparatively  thin,  very  obviously  nerved  when  dry ;  perennial  (?) 

2.  S.  radiatum. 
Leaves  all  scattered,  1  to  2  lines  long ;  annual S.  S.  pumilum. 

1.  S.  spathulifolium  Hook.  Glaucous;  leaves  flat,  obovate  or 
spatulate,  obtuse,  6  to  9  lines  long,  either  condensed  in  small  some- 
what depressed  rosettes  which  are  sessile  on  the  caudex  or  on  its 
prostrate  branches,  or  sessile  on  the  flowering  branches,  the  latter 
rather  smaller;  flowering  stems  ascending,  4  to  6  in.  high;  flowers  on 
short  pedicels  or  sessile,  8  lines  long,  yellow;  petals  lanceolate,  acute, 
twice  longer  than  the  ovate  acute  sepals,  scarcely  exceeding  the 
stamens  and  style. 

Common  on  rocky  walls  on  the  north  or  shady  side  of  canons: 
Mt.  Diablo;  Oakland  Hills  and  northward. 

2.  S.  radiatum  Wats.  Perennial;  stems  several,  simple  or 
branching,  from  a  slender  rootstock,  4  to  6  in.  high;  cauline  leaves 
oblong  to  oblong-ovate,  acute,  sessile  by  a  rather  broad  base,  8  to  5  or 
6  lines  long,  nearly  or  quite  as  long  as  those  of  the  globose  or  oblong 
rosettes  at  the  base  of  the  stem,  all  when  dry  delicately  but  rather 
conspicuously  nerved;  sepals  short,  trianguW,  ao.v)A,ft\  '^^\»\^  n'^'s^  ^ 
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narrowly  lanceolate,  acuminate,  3  lines  long;  follicles  broad,  abruptly 
diverecent  from  the  united  bases. 

Summit  of  Gabilan  Peak,  Monterey  Co.,  Brewer;  Mt.  Hamilton, 
Qreene;  and  northward  to  Marin  Co.,  Congdon;  Mendocino  Co., 
Chesnut  and  Drew.  Rarely  collected.  Annual,  ace.  to  Greene,  and 
propagating  by  deciduous  buds  formed  in  the  axils  of  the  lowest 
leaves. 

8.  S.  pumilum  Benth.  Branching  from  just  above  the  base,  or 
sometimes  simple,  2  to  4  in.  high,  very  slender;  leaves  1  to  2  lines- 
long,  ovate-oblong;  flowers  shortly  pediceled  or  sessile,  the  branches 
of  the  cyme  mostly  2  or  3;  sepals  minute,  triangular;  petals  linear- 
oblong,  acute,  1  to  IJ  lines  long;  follicles  short,  filled  by  the  single 
seeo. 

Upper  Sacramento  Valley  (Sierra  Foothills  and  the  Marysville 
Buttes);  low  hills  bordering  Napa  Valley  on  the  east,  Jepson^  Apr.j 
1893. 

8.  COTYLEDON   L. 

Stout  perennial  herbs;  leaves  very  thick  and  fleshy,  the  basal  ones 
in  a  conspicuous  rosette;  leaves  of  the  flowering  stems  mostly  bract- 
like, narrowly  lanceolate,  or  the  upper  broader  and  shorter,  all  com- 
monly with  inveisely  triangular  clasping  base.  Flowers  large  for  the 
froup,  yellow  or  reddish,  disposed  in  long  racemes  or  secund  cymes, 
'etals  more  or  lees  united  at  base.  Follicles  erect  or  suberect.  In 
appearance  very  similar  to  Sedum.  Species  difficult  to  elucidate, 
the  types  not  known  to  us  and  the  existing  diagnoses  unsatisfactory. 
The  descriptions  which  follow  have  been  derived  from  fresh  material 
and  from  herbarium  specimens  which  have  been  segregated  into 
forms  and  the  current  names  (with  one  exception)  employed,  with  as 
much  judgment  as  was  possible  under  the  circumstances,  for  their 
designation.  (Greek  kotule,  a  shallow  cup,  the  leaves  cup-like  in 
some  species.) 

Cyme  more  or  less  flat-topped ;  leaves  broad. 
Petals  oblong-ovate  or  oolong,  acute ;  pedicels  1  or  2  lines  long. 

1.  C.  farinosa. 
Petals  oblong-lanceolate  or  lanceolate,  acute;  pedicels  unequal, 2  to  6  lines 
long  or  more. 
Petals  indistinctly  winged  on  the  back;  cyme  loose,  of  ten  contorted ; 

plant  in  age  straw-colored 2.  C.  csespitosa. 

Petals  distinctly  winged  on  back;  cyme  compact;  plant  reddish  .... 

3.  C.  Plattiana. 
Cyme  with  2  to  4  racemose  divisions,  or  the  branches  more  elongated,  more 

or  less  re-branched,  and  paniculate;  pedicels  mostly  1  to  2  lines  long  .  . 

4.  C.  lojM. 

1.  C.  farinosa  Baker.  Acaulescent;  usually  densely  mealy,  6  to 
8  in.  high;  leaves  oblong-lanceolate,  acuminate,  the  larger  ones  of 
the  rosette  2  to  3  in.  long;  cauline  leaves  bract-like,  broadly  lanceo- 
late, 1  in.  long  or  less,  the  upper  very  short;  cyme  rather  flat  and 
broad,  or  with  several  small  supplementary  branches  below  and  thus 
disposed  to  be  somewhat  paniculate;  pedicels  1  or  2  lines  long;  petals- 
oblong-ovate  or  oblong,  acute,  3J  to  4  lines  long. 
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Summit  of  Pacheco  Peak,  Brewer,  Very  closely  allied  to  the 
next.  Our  descriptions  of  the  two  species,  as  well  as  those  in  the 
Botany  of  California  by  Dr.  Watson,  are  too  nearly  congruous. 
More  abundant  material  needed. 

2.  C.  caespitosa  Haw.  Acaulescent,  the  short  caudex  \\  in. 
thick  or  less,  with  reddish  flesh;  herbage  glabrous,  the  younger  leaves 
in  the  center  of  rosette  glaucous,  the  stems  and  inflorescence  disposed 
to  become  straw-yellow  in  age;  rosulate  leaves  2  to  6J  in.  long,  either 
narrowly  oblong  (6  to  9  lines  broad)  or  strongly  dilated  above  (IJ  in. 
broad),  all  with  conspicuously  acuminate  or  lanceolate-acuminate 
apex;  cauline  leaves  narrowly  lanceolate  and  bract-like,  IJ  in.  long 
or  less,  the  upper  very  short  and  triangular;  cyme  compound,  rather 
loose  and  sometimes  few-flowered,  IJ  to  3  in.  high,  the  whole  inflo- 
rescence or  one  side  frequently  flexuous-  or  recurved-contorted;  pedi- 
cels 2  to  6  or  even  12  lines  long;  calyx-lobes  ovate,  acute,  nearly  2 
lines  long;  petals  orange  or  yellow,  oblong-lanceolate,  4  to  6  lines 
long,  indistinctly  winged  on  the  back,  fleshy  in  anthesis,  afterwards 
becoming  thin  and  scarious. 

Rocky  ridges  of  the  Coast  Ranges:  Vaca  Mountains,  Piatt;  Howell 
Mountain,  Jepson.     Last  of  Apr.-June. 

Var.  paniculata.  Cymes  paniculate,  the  flowering  stems  bearing 
several  peduncled  cymes  from  the  middle. — Morrison  Canon  near 
Niles,  collected  by  the  author  in  1897. 

3.  C.'Plattiana.  Acaulescent,  3  to  8  in.  high;  leaves  more  or  less 
glaucous,  the  whole  plant,  including  the  inflorescenoe,  becoming 
reddish;  rosulate  leaves  1  to  3  in.  long,  much  like  those  of  the  pre- 
ceding; cyme  with  numerous  flowers,  very  compact  and  flat-topped, 
about  IJ  to  2J  in.  broad,  about  \\  to  If  in.  high;  pedicels  2  to  6  lines 
long;  sepals  triangular,  acute  or  shortly  acuminate,  IJ  lines  long; 
petals  broadly  lanceolate,  distinctly  winged  on  the  back,  4  lines  long. 

Inner  Coast  Range:   Mt.  Diablo;  Vaca  Mountains,  i?.  H.  Piatt. 

4.  C.  laxa  Brew.  &  Wats.  Nearly  acaulescent,  very  glaucous;^ 
flowering  branches  stout,  1  to  2  ft.  high;  rosulate  leaves  lanceolate, 
sharply  acuminate,  3  to  4  in.  long  or  more;  inflorescence  of  2  to  4 
simple  secund  racemes  3  to  6  in.  long;  pedicels  1  to  2  (or  3)  lines 
long;  sepals  ovate,  arute,  2  to  2J  lines  long;  petals  orange-j^ellow 
in  early  anthesis,  oblong-lanceolate,  acute  or  acuminate,  distinctly 
keeled,  6  to  7  lines  long. 

Gabilan  Range  (San  Juan),  Brewer^  thence  southward  to  Southern 
California. 

Var.  Setcheliii.  Herbage  merely  glaucous;  flowering  branches 
slender,  9  to  12  in.  high;  leaves  lanceolate  or  linear-lanceolate  and 
long-acuminate;  petals  narrowly  oblong,  acute;  racemes  many, 
elongated  and  paniculate. — Coyote  Creek,  Santa  Clara  Co.,  1896, 
Setchell  and  Jepson, 

61.  SAXIFRAGACE>E.     Saxifrage  Family. 

Ours  perennial  herbs  or  shrubs  with  alternate  leaves  (opposite  in 
Whipplea)  and  no  stipules  (except  in  Ribes).     Flowers  perfect,  peri- 
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gynous.  Calyx  5-lobed  or  -cleft.  Petals  6.  Stamens  in  ours  definite, 
6  or  10  (or  sometimes  variable  in  Whipplea).  Ovary  superior  or 
more  or  less  adherent  to  the  calyx,  2  to  6  (or  7)-celled,  the  stigmas 
as  many  as  the  cells  or  placentaB,  the  latter  either  parietal  or  axile. 
Fruit  a  capsule,  follicle,  or  berry. 

Herbs;  fruit  a  capsule  or  follicle;  leaves  alternate. 
Ovary  2  (or  S)-celled  with  axile  placentae,  or  of  2  or  8  nearly  distinct 
carpels;  petals  5. 

Stamens  10    . 1.  Saxipraoa. 

Stamens  5 2.  Boykinia. 

Ovary  1-celled,  with  2  or  3  parietal  placentse  alternate  with  the  styles  or 
stigmas. 
Stamens  10,  not  exserted;  petals  mostly  cleft  or  toothed;  styles  2  or  3, 

very  short 3.  Tellima. 

Stamens  10,  filiform,  exserted,  as  also  the  2  styles;  petals  inconspicuous, 

almost  filiform 4.  Tiarella. 

Stamens  5;  styles  2,  little  exserted;  petals  entire,  small  .  .5.  Heuchera. 

Ovary  1-celled  with  3  or  4  parietal  placentse  opposite  as  many  sessile 

stigmas;  cluster  of  unitea  sterile  filaments  alternate  with  the  stamens, 

i.  e.,  at  the  base  of  the  petals;  sepals,  petals  and  fertile  stamens  5; 

flower  solitary  on  a  scape-like  penduncle,  showy    ....  6.  Parnassia. 

Low  trailing  shrub;  leaves  opposite;  stamens  mostly  10;  ovary  about  % 

free,  3  to  6-celled,  becoming  a  capsule 7.  Whipplea. 

Shrubs:  leaves  alternate;  stamens  o  or  4;  ovary  wholly  inferior,  1-celled, 
in  fmit  a  T>erry 8.  Rises. 

1.  SAXIFRAGA  L.    Saxifrage. 

Perennial  herbs,  with  the  radical  leaves  clustered,  either  acaulescent 
or  short-stemmed.  Calyx  either  free  from  or  cohering  with  the  base 
of  the  ovary,  5-cleft  or  -parted.  Petals  5,  entire,  deciduous.  Sta- 
mens 10.  Styles  2.  Capsule  2-beaked,  2-ceUed,  opening  down  or 
between  the  beaks,  or  sometimes  the  fruit  consists  of  2  nearly  separate 
follicles.  Seeds  numerous.  (Latin  saxum,  a  rock,  and  irango,  to 
break.) 

Leaves  not  cordate,  longer  than  petiole;  filaments  usually  not  dilated:  var. 

Californica  of .' 1.  S.  Virginienaia. 

Leaves  cordate,  the  petiole  commonly  1  to  3  times  as  long;  filaments  dilated 

toward  apex ; 2.  S.  Mertensiana. 

1.  S.  Virginiensis  Michx.  var.  Californica.  Acaulescent;  pubes- 
cent with  scattered  hairs,  those  toward  summit  of  scape  disti neatly 
gland-tipped;  leaves  elliptic,  rather  coarsely  serrate,  somewhat  undu- 
late, J  to  2  in.  long,  longer  than  the  broad  petiole  or  nearly  sessile; 
flowers  white;  lobes  of  the  calyx  ovate,  reflexed;  petals  orbicular  or 
often  emarginate,  IJ  lines  long;  anthers  red,  filaments  not  dilated; 
ovary  half  coherent  with  the  calyx,  the  2  carpels  almost  distinct. — (S. 
Californica  Greene.) 

Hill  country,  mostly  in  the  neighborhood  of  rocky  places:  Coast 
Ranges  and  Sierras.     Mar. -Apr. 

2.  S.  Mertensiana  Bong.  Acaulescent,  villous-hirsute,  the  hairs 
tipped  with  red  glands;  leaves  orbicular-cordate,  J  to  3J  in.  broad, 
crenately  toothed  or  shallowly  inci!*ed;  petioles  long  (1  to  7  in.); 
scape  bearing  a  panicle  of  white  flowers  with  lanceolate  bracts;  calyx 
segments  nearly  distinct;  petals  ovate-oblong,  2  lines  long;'  anthers 
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carmine-colored;  filaments  dilated  toward  the  summit;  ovary  very 
slightly  united  to  the  calyx,  the  carpels  almost  wholly  united. 

Woods  of  the  Coast  Kanges:  Austin  Creek,  Sonoma  Co.;  Ukiah 
and  northward.  Apr.  Panicle  often  bearing  bulblets  along  the  sides 
of  its  branches. 

S.  FELTATA  Torr.  is  a  remarkable  species  of  the  Sierras  and  Yallo 
Bally  Mountains,  growing  along  swiftly  flowing  mountain  streams;  it 
has  peltate  leaves  1  to  3^  ft.  high  and  blades  1  to  2  ft.  in  diameter. 
S.  BRYOPHORA  Gray,  of  the  High  Sien-as,  is  4  to  5  in.  high, 
with  the  scape  branching  into  a  very  slender  panicle;  leaves  linear- 
oblong,  acute,  3  to  7  lines  long;  petals  2-8potted  toward  the  base. 
The  two  preceding  are  acaulescent.  S.  Tolmiki  T.  &  G.,  of  the  High 
Sierras,  has  short  leafy  stems  thickly  covered  with  small  evergreen 
sessile  leaves,  and  a  few-flowered  scape-like  peduncle. 

2.  BOYKINIA  Nutt. 

Perennial  herbs  with  creeping  rootstocks.  Stems  simple,  bearing 
alternate  leaves  and  paniculate  or  corymbose  cymes  of  white  flowers. 
Calyx-tube  turbinate  or  subglobose  or  ovate,  adherent  to  the  2-celled 
2-beaked  capsule.  Petals  entire,  with  a  short  claw,  deciduous. 
Stamens  6,  short.     (In  memory  of  Dr.  Boy  kin  of  Geoi^ia.) 

1.  B.  elata  (Nutt.)  Greene.  Erect,  2  ft.  high  or  less,  commonly 
glandular-pubescent,  the  bases  of  the  slender  stems  often  clothed 
with  rusty  hairs;  leaves  thin-membranaceous,  shallowly  lobed  or 
incised  and  serrate,  2  to  4  in.  broad;  petioles  lon^,  exstipulate,  bearing 
at  base  some  rusty  bristles;  inflorescence  a  panicle  of  secnnd  racemes; 
flowers  slightly  irregular;  calyx-lobes  lanceolate-triangular;  petals 
narrow. 

Woods  of  the  Coast  Ranges;  Sierras  of  Placer  Co. ,  Caryenter. 

B.  MAJOR  Gray,  of  the  Sierras,  may  be  distinguished  by  its  con- 
spicuous foliaceous  stipules,  corymbose-cymose  flowers,  regular  corolla 
and  broad  petals. 

3.  TELLIMA  R.  Br.     Star  Flower. 

Perennial  herb  with  tuberous  rootstocks.     Stems  simple,  bearing  a 

simple  terminal  raceme  of  white,  pink  or  red  flowers.     Leaves  chiefly 

radical,  ihAv  petioles  with  stipule-like  dilations  at  the  base.     Calyx 

campanulate  or  turbinate;  the  lower  part  of  the  tube  adherent  to  the 

base  or  lower  half  of  the  ovary.     Petals  inserted  in  the  sinuses  of 

the  calyx,  cleft  or  toothed,  sometimes  entire.     Stamens  10,  included. 

Ovary  1-celled,  with  2  or  3  parietal  placentae  and  2  or  3  very  short 

styles.     Capsule  conical.     Seeds   numerous.     (Name  an  anagram  of 

Mitella.) 

Styles  and  placentee  commonly  3;  petals  clawed,  cleft  or  entire,  usually 
white,  sometimes  rose-tinted. 

Cal3rx-tube  turbinate,  the  lower  half  of  the  ovary  adherent 

'  1.  T.  affinis. 

Calyx  truncate  or  rounded  at  base,  the  ovary  almost  wholly  free 

2.  T.  htterophylla. 
Styles  and  placentse  commonly  2;  i>etals  greenish,  changing  to  pink  or  red, 
sessile  by  a  broad  base,  laciniate-pinnatifid 3.  7^.  grandiflora. 
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1.  T.  afFinis  Gray  Bolaiid.  "Star  or  Bethlehem."  Stems  9 
to  16  in.  high,  hispidulous,  the  hairs  spreading  and  glandular;  radical 
leaves  roundish  in  outline  and  crenately  lobed,  varying  into  the 
cauline;  cauline  mostly  parted  into  3  broa^  divisions  which  are  deeply 
incised  or  merely  toothed;  pedicels  about  equaling  the  turbinate 
calyx;  raceme  7  to  10-flowered;  petals  mostly  3-tootned  at  apex,  the 
central  lobe  rather  larger;  ovary  half  inferior,  the  styles  and  placenta* 
comnKMily  3,  as  also  in  the  next.  • 

Common  in  mostly  open  ground  from  San  Bernardino  northward 
throughout  the  state.     Mar. -Apr. 

2.  T.  heterophylla  H.  &  A.  Herbage  hirsute-  or  somewhat 
scabrous-pubescent;  stems  1  to  2  ft.  high;  radical  leaves  roundiph, 
crenately  lobed,  J  to  IJ  in.  broad,  the  cauline  very  variable  but 
mostly  3-parted  with  the  divisions  incised  or  toothed;  calyx  campanu- 
late,  truncate  or  rounded  at  base;  petals  with  a  stout  tooth  on  each 
*ide. 

Shady  ground,  rather  common;  Coast  Ranges.  Apr.  Var. 
BoLANDERi  (T.  Bolanderi  (Gray)  Boland.);  petals  entire  or  rarely  with 
a  small  lateral  tooth  on  each  side. 

3.  T.  grandtflora  (Dougl.)  Pursh.  False  Alum  Root.  Hirsute 
with  spreading  hairs,  especially  the  stems  and  petioles,  IJ  to  2J  ft. 
high;  leaves  roundish  in  outline,  cordate  at  base,  shallowly  3  to 
.5-iobed,  serrate  or  crenate,  2  to  4  in.  broad,  the  radical  on  petioles  2 
to  9  in.  long;  raceme  elohgated,  many-flowered;  pedicels  shorter  than 
the  (3J  lines  long)  flowers;  calyx  10-nerved,  inflated-cam  pan  ulate,  4  to 
5  lines  long,  enclosing  and  adherent  to  the  lower  J  of  the  capsule; 
petals  at  first  greenish  white,  changing  to  pink  or  red,  the  upper  por- 
tion laciniately  cleft  into  subulate  segments,  the  lower  portion  toothed; 
iilaments  scarcely  as  long  as  the  anthers;  ovary  with  2  parietal 
,placenta3  alternate  with  as  many  styles. 

Woods  from  Santa  Cruz,  San  Francisco,  Oakland  Hills,  and  Ala- 
meda northward.  One  of  the  plants  which  follows  very" closely  the 
distribution  of  the  Redwood.  Apr.-May.  Sometimes  called  Fringe- 
cups. 

4.  TIARELLA  L.    False  Mitre-wort. 

Perennial  herbs  with  white  flowers  in  a  terminal  raceme  or  panicle. 
Calyx  almost  free  from  the  ovary,  its  lobes  ovate,  more  or  less  colored. 
^Petals  small,  with  short  claws.  Stamens  10,  long  and  slender. 
.Ovary  1-celled,  compressed,  2-horned,  the  horns  tapering  into  the 
long  filiform  styles.  Capsule  membranaceous,  early  dehiscent;  valves 
unequal,  one  becoming  elongated,  the  other  remaining  short.  Seeds 
few  at  the  base  of  each  parietal  placenta.  (Diminutive  of  the  Greek 
tiara,  a  high  cap,  in  allusion  to  the  pistil.) 

1.  T.  unifoliata  Hook.  Stems  sparingly  leafy,  usually  several 
from  the  base,  f  to  2  ft.  high;  leaves  roundish  or  somewhat  ovate  in 
X)Utline,  3  to  6-lobed,  cordate  at  base,  IJ  to  4  in.  broad,  the  lobes 
/crenate;  cauline  leaves  2  or  3;  radical  leaves  long  -petioled  (3  to  9  in.); 
panicle  3  to  9  in.  long;  petals  almost  filiform,  inconspicuous. 


SAXIFRAGE   FAMILY.  271 

Shaded  ravines  and  canons  near  the  coast:  Santa  Cniz  Mountains; 
Mendocino  Co.  and  northward. 

5.  HEUCHERA  L.     Alum  Root. 

Perennial  herbs  with  stout  rootstocks.  Leaves  radical,  rounded, 
•cordate  and  lobed.  Flowering  stems  scape-like,  or  with  1  to  3  leaves, 
bearing  an  open  or  condensed  panicle  of  small  flowers  in  cyniose 
clusters.  Calyx  cam panu late  or  somewhat  turbinate,  its  tube  adnate 
to  the  lower  J  of  the  ovary.  Petals  6,  very  small  or  wanting,  when 
present  itiserted  on  the  throat  of  the  calyx,  clawed  and  entire. 
Stamens  6,  ours  with  slender  filaments.  Capsule  1-celled  with  2 
parietal  placentae,  dehiscent  between  the  2  beaks.  (J.  H.  Heucher, 
1677-1747,  German  Professor  of  Medicine.) 

Cymes  loose,  the  pedicels  longer  than  the  flowers;  calyx  turbinate  at  base. 

1.  //.  micrantha. 
Cymes  close,  the  pedicels  shorter  than  the  flowers ;  calyx  rounded  at  base  . 

2.  H.  pilo8i88ima. 

1.  H.  micrantha  Dougl.  Flowering  stems  1  to  3  ft.  high;  peti- 
oles and  stems  pilose-hirsute,  the  leaves  hirsutulous  and  the  inflores- 
cence glandular-puberulent;  leaves  round-  or  ovate-cordate,  2  to  4  in. 
long,  obtusely  lobed  and  c re n ate- toothed,  on  petiole*  as  much  as  10 
in.  long;  flowers  in  an  ample  loose  panicle;  calyx  1  line  long,  shorter 
than  the  slender  pedicels;  petals,  stamens  and  styles  exserted;  petals 
narrowly  oblong,  rather  shorter  than  the  calyx. 

Monterey  and  northward,  common  in  the  Bay  Region,  especially 
toward  the  coast;  not  collected  in  the  inner  Coast  Ranges.  Found  in 
the  Sierra  Nevada.     May-June. 

2.  H.  pilosissima  F.  &  M.  Very  glandular  villous,  1  to  2  ft. 
high;  pedicels  shorter  than  the  flowers,  these  in  close  clusters  and 
panicle  less  ample  than  in  the  preceding;  calyx  globular,  IJ  to  2J 
lines  long;  petals,  filaments  and  style  little  exserted. 

Near  the  coast  from  Monterey  to  Humboldt  Co. 

H.  RUBESCENS  Torr. ,  of  the  Sierra  Nevada,  has  leaves  IJ  or  mostly 
1  in.  in  diameter  or  less  and  an  oblong-campanulate  calyx  commonly 
tinged  with  rose-purple. 

6.  PAR  N  ASS  I A  L.     Grass  of  Parnassus. 

Glabrous  perennial  herbs  with  entire  leaves  in  a  radical  tuft. 
Flowers  solitary,  white,  on  scape-like  stems,  which  commonly  bear  a 
single  small  sessile  leaf.  Sepals  slightly  united  at  base.  Petals 
greenish-  or  yellowish-veined,  each  bearing  at  base  a  cluster  of  gland- 
tipped  sterile  filaments.  Stamens  5,  alternate  with  the  petals.  Ovary 
1-celled;  stifijmas  4  (or  3),  sessile,  opposite  the  same  number  of  pla- 
centae. Capsule  3  or  4-valved,  the  valves  placenta-bearing  along  their 
middle.     Seed-coat  loose,  somewhat  winged. 

1.  P.  palustris  L.  var.  Californica  Gray.  Scape  9  to  14  in. 
high^  leav-es  elliptic,  1  to  1 J  in.  long,  contracted  at  base  into  a  petiole 
which  is  short  or  twice  as  long  as  the  blade;  petals  oval  or  obovate,  6 
to  9  lines  long^  sterile  filaments  capillary,  20  to  24  in  a  set,  united  to 
the  middle,  "eflch  tipped  with  an  antheroid  protuberance. 
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Rare  in  the  Bay  Region:  Loma  Prieta  (Santa  Cruz  Mountains)  and 
Marin  Co.;  more  common  in  the  Sierra  Nevada. 

7.  WHIPPLEA  Torr. 

Small  and  low  under-shrub  with  opposite  leaves  and  clusters  of 
small  white  flowers  on  a  terminal  naked  peduncle.  Calyx-tube  wholly 
adnate  to  the  lower  portion  of  the  ovary  which  is  about  f  free. 
Stamens  10,  rarely  8,  9,  11  or  12,  those  opposite  the  petals  some- 
what shorter,  all  dilated  at  the  base  or  below  the  middle.  Ovary  3  to 
6-celled,  with  a  single  suspended  ovule  in  each  cell;  styles  distinct, 
subulate;  stigmas  introrse.  Capsule  septicidally  dehiscent  into  3  to  5 
cartilaginous  1-seeded  portions  which  open  down  the  ventral  suture. 

i Dedicated  to  Lieutenant  A.  W.  Whipple,  commander  of  the  Pacific 
lailroad  Expedition  from  the  Mississippi   River  to  Los  Angeles  in 
1863  and  1854.) 

1.  W.  modesta  Torr.  Stems  slender,  diffuse  or  trailing;  branch- 
lets,  peduncles  and  calyx-tube  pubescent;  calyx-lobes  glabrous;  foliage 
with  scattered  hairs,  on  the  older  leaves  often  pustulate-dilated  at 
base;  leaves  f  to  IJ  or  rarely  1}  in.  long,  ovate  or  oval-ovate,  8-nerved 
from  the  bafie,  crenate  above  the  middle,  short-petioled;  clusters 
mostly  4  to  9-flowered,  the  floweft  soon  becoming  somewhat  greenish; 
petals  oblong  or  ovate,  contracted  at  base,  exceeding  1  line,  larger 
than  the  linear  calyx-lobes;  capsule  globular;  styles  deciduous. 

Thickets  or  woods  of  the  Coast  Ranges  from  Monterey  to  Mendocino 
Cos.  and  eastward  to  Mt.  St.  Helena,  F.  P,  McLean^  1872,  and  Miller 
Canon  of  the  Vaca  Mountains,  Jepson^  1885.  Mar. -Apr.  First  col- 
lected in  Marin  Co.  by  Dr.  J.  M.  Bigelow,  the  botanist  of  Whipple's 
Expedition. 

8.  RIBES  L.     Gooseberry.     Currant. 

Shrubs,  either  unarmed  or  prickly.  Leaves  alternate,  palmately 
lobed,  the  stipules  adnate  or  none.  Flowers  in  racemes  or  solitary, 
the  pedicels  bracteolate.  Calyx-lobes,  petals  and  stamens  6  in  all  the 
Californian  species  except  R.  speciosum.  Calyx-tube  adnate  to  the 
1-celled  ovary  and  more  or  less  produced  beyond  it.  Petals  inserted 
on  the  throat  of  the  calyx,  the  stamens  alternating  with  them. 
Placentae  2,  parietal.  Styles  2,  distinct  or  more  or  less  united;  stigma 
terminal.     Fruit  a  berry.     (Ancient  Arabic  name.) 

Thomless  and  without  prickles:  raceme  many-flowered  (except  no.  1);  berry 
unarmed,  rarely  glendular-bristly.— Currants. 
Leaves  convolute  in  the  bud;   flowers  bright  yellow;    calyx-tube  salver- 
form  :  var.  ttnuifiorum  of 1,  R.  aureum. 

Leaves  plaited  in  the  bud;  flowers  rose-red  varying  to  white. 

Leaves  thin,  glabrous  or  nearly  so;  var.  gluiinasum  of 

2.  R.  sanguineum. 
Leaves  thick,  very  rugulose,  more  or  less  white-tomentose  beneath  .  .  . 

8.  R.  malvaceum. 
Thorny  and  often  prickly;  leaves  plaited  in  the  bud ;  raceme  1  to4-flowered. 
-  Gooseberries. 
Petals   plane,   fan-shaped;   anthers  c^tuse   and   pointless;    styles  long- 

villous;  berry  glabrous Ir^.  divariealstm. 

Petals  involute;    anthers  sagittate,  mucronate-tipped ;    styles  glabrous; 
berry  prickly. 
Calyx  greenisn  white 5.  R.  Victoria, 
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Calyx  greenish,  glabrous  exteriorly;  soft  bristles  of  the  ovary  non- 
glandular  6.  E.  Califomicum. 

Calyx  purplish,  glandular-pubescent  exteriorly;  hairs  of  the  ovary 
capitate-glandular 7.  12.  Memiesii. 

1.  R.  aureum  Pursh  var.  tenuiflorum.  Shrub  4  to  8  ft.  high, 
nearly  glabrous,  not  glandular;  leaves  3  to  5-lobed,  obtuse  or  truncate 
at  base,  the  lobes  few-toothed  or  incised;  racemes  about  1  in.  long, 
loose,  with  few  to  several  flowers,  the  bracts  foliaceous  and  conspicu- 
ous; flowers  golden  yellow;  calyx-tube  salverform,  3  to  4  times  the 
length  of  the  oval  lobes;  berry  yellowish,  2  lines  long. — (R.  tenui- 
florum Lindl.) 

Wild-cat  Creek,  ace.  to  Behr,  and  southward  in  the  Oakland  Hills; 
also  in  the  Sierra  Nevada. 

2.  R.  sanguineum  Pursh  var.  glutinosum  Brew.  &  Wats. 
Flowering  Currant.  Erect  or  spreading  shrub,  6  to  8  or  9  ft. 
high;  bark  brownish,  shreddy;  herbage  glandular;  leaves  thin,, 
orbicular-cordate  in  outline,  1  to  IJ  in.  broad,  the  lobes  shallow  and' 
rather  finely  serrate;  petioles  1  to  l|  in.  long;  racemes  1  to  2  in.  long,, 
the  bracts  colored;  flowers  rose-color,  5  lines  long;  pedicels  8  lines- 
long,  with  2  bractlets  at  apex;  calyx  reddish,  the  lobes  elliptic^ 
spreading;  petals  obovate,  IJ  lines  long,  white,  changing  to  deep 
red;  stamens  and  style  not  surpassing  the  petals;  berries  blue-black, 
with  bloom,  4  lines  in  diameter. — (R.  glutinosum  Benth.) 

Common  near  the  coast  in  canons  or  on  northward  slopes. 
Jan. -Mar. 

'  8.  R.  malvaceum  Smith.  Similar  to  the  preceding  but  with 
stouter  branches  and  commonly  more  strictly  erect  aim  compact, 
4  to  6  ft.  high;  leaves  thick,  conspicuously  rugulose,  slightly  scabrous 
above,  more  or  less  white-tomentose  beneath;  flowers  rose-color  or 
very  pale  pink;  berry  glaucous,  somewhat  hispidulous  or  hairy,  the 
pulp  soft  and  sweet. 

Open  hills  about  Berkeley  or  in  deep  canons  of  the  Vaca  Mountains. 
Dec-Jan.,  fruiting  as  early  as  Mar.  Mr.  H.  A,  Dutton,  of  Stanford 
University,  notes  that  the  racemes  of  this  are  usually  erect,  while 
those  of  R.  sanguineum  are  drooping. 

4.  R.  divaricatum  Dougl.  Straggly  Gooseberry.  Four  to  6 
ft.  high,  with  long  straggling  branches;  bark  dull  gray;  herbage 
glandular  when  young;  subaxillary  spines  8  or  more  often  1;  leaved 
roundish,  palmately  3  to  5-cleft,  the  divisions  incised  or  crenately 
toothed;  petioles  shorter  or  longer  than  the  blades;  racemes  drooping; 
pedicels  slender,  ^  in.  long,  with  a  small  roundish  bract  at  oase; 
flowers  6  lines  long;  sepals  broadly  oblong,  obtuse,  2  lines  long, 
green  without,  dull  purple  within;  petals  wnite,  fan-shaped,  plane, 
less  than  1  line  long:;  stamens  and  style  long-exserted,  the  latter 
deeply  cleft,  long- villous  at  the  middle. 

Common  in  snaded  canons  and  flats  from  Southern  California 
northward,  mostly  near  the  coast:  San  Francisco;  Oakland  Hills; 
Marin  Co.     Feb. 

6.  R.   Victoris    Greene.     Victor's    Gooseberry.      Low  bush, 
20 
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IJ  to  2  ft.  high,  the  branches  of  the  season  or  preceding  season 
with  soft  prickles  and  weak  spines,  the  older  branches  unarmed  and 
with  gray-brown  bark;  young  herbage  hirsutulous  and  very  viscid- 
glandular;  leaves  J  to  IJ  in.  long,  crenately  incised,  distinctly 
6-lobed,  the  lower  pair  much  smaller;  flowers  8  lines  long,  on  long 
(1  to  IJ  in.)  slender  pedicels  which  bear  an  ovate  bract  1  line  long 
close  below  the  flower,  or  the  bracts  2  and  the  flowers  as  many; 
sepals  dull  white;  petals  clear  white,  similar  to  no.  7;  filaments 
stoutish,  much  surpassing  the  petals;  fruit  golden  yellow,  7  or  8 
lines  in  diameter,  densely  covered  with  slender  prickles. 

Marin  Co.,  Chesnut;  near  Sonoma;  inner  North  Coast  Ranges 
(Vaca  Mountains),  where  it  is  the  only  Gooseberry,  so  far  as  known. 
Mar. 

6.  R.  Californicum  H.  &  A.  Hillside  Gooseberry.  Compact 
shrub,  with  more  or  less  flexuous  branches,  2^  to  4  ft.  high;  leaves 
at  flowering  time  mostly  J  to  }  in.  broad,  the  entire  upper  surface 
glandular-shining;  flowers  solitary  (sometimes  2),  6  lines  long;  pedicels 
with  a  couple  of  shallowly  lobed  bracts  at  middle;  calyx  greenish, 
purpUsh-ting^)  glabrous;  petals  white,  and  convolute  as  in  no.  7; 
ovary  covered  with  soft  bristles  interspersed  with  short  gland-tipped 
haira.  -t 

Dry  exposed  sUpes  of  the  Berkeley  Hills.  Feb.-Mar.  To  be 
distinguished  from  the  preceding  by  its  greenish  calyi  which  is 
glabjjpus  externally  and  by  the  soft  non-glandular  bristles  of  the 
ovary.^  Doubtless  not  worthy  of  full  specific  rank. 

7.  R.  Menziesii  Pursh.  Canon  Gooseberry.  Tall  openly 
branched  shrub,  4  to  8  ft.  high;  stems  with  mostly  3  strong  spines 
at  the  nodes  and  also  more  or  less  prickly,  especially  on  the  sterile 
shoots;  pedicels  1  or  2-flowered,  the  bractlet  rather  near  the  flower; 
flowers  J  in.  long;  exterior  of  calyx  more  or  less  glandular-pubescent, 
its  lobes  lurid-purple,  8  lines  long,  closely  reflexed;  petals  white, 
waxy,  involute  from  each  edge,  truncate  and  often  minutely  crenulate- 
toothed  at  apex,  2  lines  long,  the  stamens  nearly  twice  as  long;  style 
exceeding  the  stamens,  2-cleft  at  apex;  ovary  covered  with  short 
hairs,  the  hairs  capitate-glandular. — (R.  subvestitum  H.  i&  A.) 

Outer  Coast  Ranges  of  Middle  California.  The  flowers  appear  in 
Jan.  or  Feb.  from  winter  buds,  the  scales  of  which  are  homologous 
to  petioles. 

62.  PLATANACE>E.     Plank-tree  Family. 

Large  trees  with  alternate  ample  palmately  lobed  leaves  and 
sheathing  stipules;  dilated  base  of  petiole  enclosing  the  bud  of  the 
next  season;  bark  falling  away  in  thin  plates.  Inflorescence  con- 
sisting of  spherical  or  head-like  clusters  distributed  at  intervals  along 
a  terminal  very  slender  axis  and  thus  appearing  moniliform.  Flowers 
moncEcious,  the  staminate  and  the  pistillate  on  separate  axes.  Calyx 
and  corolla  none.  Stamens  with  long  anthers  and  very  short  fila- 
ments densely  crowded  on  a  globose  fleshy  receptacle.     Receptacle 
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of  pistillate  heads  similar,  the  pistils  with,  interspersed  clavate  trun- 
cate bracts;  ovary  1-ovuled;  style  one,  filiform,  laterally  stigmatic. 
Fruit  a  coriaceous  nutlet  with  tawny  hairs  about  the  base.  Seed 
orthotropous,  pendulous. 

1.  PLATANUS  L.     Plank  Tree. 

The  only  genus.  (Greek  platus,  broad,  referring  to  the  ample 
leaves. ) 

1.  P.  racemosa  Nutt.  Sycamore.  Widely  branching,  50  to  80 
ft.  high;  leaves  stellate-pubescent  when  young,  broader  than  long, 
5  to  6  in.  broad,  mostly  5-lobed,  at  ba^e  truncate  or  subcordate; 
lobes  acute,  the  lower  pair  smaller;  margin  entire,  save  for  the  remote 
small  and  blunt  cusps  terminating  the  main  veins;  pistillate  heads 
S  to  5;  staminate  heads  several. 

Common  tree  along  all  large  interior  streams,  ranging  from  the 
Sacramento  and  San  Joaquin  Rivers  westward  through  the  Mt. 
Diablo  Range  to  the  eastern  slope  of  Bald  Peak  near  Berkeley, 
Alameda  Creek  near  Niles,  Los  Gatos  Creek,  Carnadero  Creek  near 
Gilroy  and  southward  through  the  Coast  Ranges  to  Southern  Cali- 
fornia.    Not  in  the  North  Coast  Ranges  so  far  as  known  to  us.     Mar. 

63.  ROSACE>E.     Rose  Family. 

Herbs,  shrubs,  or  trees.  Leaves  alternate,  toothed  or  divided,  ours 
with  stipules.  Flowers  solitary  or  in  spikes,  racemes,  or  cymes. 
Calyx  6  (or  4)-lobed.  Petals  5,  rarely  none.  Stamens  10  to' numer- 
ous, usually  indefinite,  inserted  with  the  petals  on  the  calyx  below 
its  lobes.  Pistils  1  to  many,  distinct  and  free  from  the  calyx,  or 
united  into  a  2  to  6-celled  ovary  which  is  nearly  or  completely 
inferior.  Fruit  a  follicle,  an  achene,  a  drupe,  a  cluster  of  drupelets 
(as  in  a  blackberry),  or  a  pome.  Seeds  with  straight  embryo;  endo- 
sperm usually  none.  Calyx  in  certain  genera  appearing  double  by 
a  row  of  bractlets  borne  at  or  near  the  sinuses. 

A.  Ovary  superior. 

Fruit  dehiscent,  consisting  of  2  to  5  follicles;  shrubs  with  simple  leaves.— 
SPiREiE  (Meadow  Sweet  Tribe). 
Follicles  aehiscent  by  both  sutures,  several-seeded;  flowers  in  corymbs.  . 

1.  0FULA8TER. 

Follicles  dehiscent  by  the  dorsal  suture  or  Indehiscent,  1-seeded ;  flowers 

in  panicles 2.  Holodiscus. 

Fruit  indehiscent,  consisting  of  1  to  many  achenes  or  composed  of  drupelets 
and  styled  a  "  berry."— KOSEJG  (Rose  Tribe). 
Shrubs. 
Jieaves  simple;  pistil  1,  becoming  an  achene. 
Petals  white;  leaves  linear  and  rigid;  achene  not  tailed 

3.  Adenostoma. 
Petals  none;  leaves  broadly  obovate;  achene  with  long  plumose  tail.. 

4.  Gebcocarfus. 
Leaves  pinnately  compound ;  pistils  many,  disposed  on  the  inside  of  a 

globose  or  urn-shaped  calyx-tube  which  is  lined  by  the  receptacle 
and  in  fruit  termed  a  «'  hip;  "  stems  prickly  ....  5.  Rosa. 
Leaves  simple  or  compound;   pistils   many  on   a   convex  receptacle, 
becoming  drupelets  which  are  coherent  and  form  the  fruit  called 
a  "  berry  '• 6.  RtTBC?.. 
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Herbs. 
Perennials. 
Pistils  many  on  a  convex  receptacle,  becoming  achenes;  calyx  with  a 
row  of  bractlets  alternating  with  the  sepals. 

Receptacle  fleshy;  leaves  3-foliolate 7.  Fhagabia. 

Receptacle  dry;  leaves  digitate  or  pinnate  .  .  .  8.  Potentilla. 

Pistil  1;  leaves  pinnate. 
Petals  yellow;  i)rickles  of  calyx  hooked  at  tip     .  .   9.  Agrimonia. 
Petals  none ;  prickles  of  calyx  straight,  but  retrorsely  barbed  .... 

10.  ACiENA. 

Annuals;   diminutive   plants,   with   palmately  divided  leaves;   petals 
none;  pistil  (in  ours)  1,  becoming  an  achene  ....  11.  Alchemilla. 
Trees  or  shrubs  with  simple  leaves  and  early-falling  stipules;  fruit  a  drupe. 
— DRUPEiB  (Cherry  Tribe). 

Flowers  dioecious;  pistils  5;  drupes  1  to  4 12.  Osmaronia. 

Flowers  perfect;  drupe  solitary. 
Leaves  conduplicate  in  the  bud ;  drupe  without  bloom ;  stone  spherical. 

13.  Cerasus. 
Leaves  convolute  in  the  bud ;  drupe  with  bloom ;  stone  compressed  .  . 

14.  Prunus. 
B.  Ovary  inferior. 

Trees  and  shrubs  with  simple  leaves  and  free  stipules;  fruit  a  pome,  con- 
sisting of  a  2  to  6-celled  ovary  which  is  enclosea  in  and  mostly  adherent 
to  the  fleshy  calyx- tube.— PoMEiE  (Apple  Tribe). 
Leaves  evet^een,  coriaceous;  flowers  small,  numerous  in  a  corymbose 
X>anlcle;  fruit  bright  red,  the  2  carpels  enclosed  in  the  berry-like 

calyx  ....  4. 15.  Heteromeles. 

Leaves  deciduous. 
Flowers  in  corytnbs ;  ovary  2  to  5-celled. 
Pome  drui>e-lifte,  containing  2  to  6  bony  stones,  either  separable  or 

united  int#one;  branches  bearing  tnorns  ....  16.  CRATiBOUS. 
Pome  containing  2  to  5  papery  or  cartilaginous  carpels,  each  2-seeded  . 

17.  Malus. 
Flowers  in  rseemes,  showy;  ovary  5-celled,  each  cell  in  fruit  becoming 
2-ceUed  by  a  partition  from  the  back 18.  Amelanchier. 

1.  OPULASTER  Medic.     Nine  Bark. 

Diffuse  shrubs  with  reddish  brown  shreddy  bark.  Leaves  simple; 
stipules  deciduous.  Flowers  white,  in  corymbs  terminating  lateral 
leafy  branchlets.  Calyx  campanulate,  6-cleft,  persistent.  Petals  6, 
rounded,  equal.  Stamens  20  to  24.  Pistils  1  to  5,  mostly  3,  some- 
what united  toward  the  base,  becoming  as  many  inflated  2  to  4-seeded 
follicles  dehiscent  along  both  sutures.  Seeds  crustaceous,  shining, 
with  copious  endosperm.— (Opulus,  ancient  Latin  name  of  a  kind  of 
maple  tree,  and  aster,  a  suffix  meaning  wild.) 

1.  O.  opulifolius  (li.)  Kuntze  yar.  capitatus.  Three  to  5  ft. 
high  or  often  with  sucker-like  stems  nearly  twice  as  long,  commonly 
forming  with  other  shrubs  and  with  climbers  a  dense  tangle;  leaves 
roundish  or  ovate,  8-lobed  and  irregularly  serrate,  glabrous  or 
scabrous  above,  stella^pubescent  beneath,  1  to  2  in.  long,  on  peti- 
oles J  in.  long  or  more;  leaves  of  sterile  shoots  similar  but  larger; 
pedicels  and  calyx  putrescent;  corymbs  hemispherical,  f  to  1  in. 
nigh;  petals  1^  lines  long;  stamens  alternately  long  and  short;  pods 
divergent,  commonly  3  to  4  lines  long,  splitting  into  2  valves. — 
(Neillia  capitata  Greene.) 

Common  along  streams  in  the  hills,  often  gregarious  on  steep  north 
hillsides:  Oakland  Hills;  Marin  Co.;  Napa  Valley  and  northward; 
apparently  not  occurring  in  the  inner  North   Coast  or  Mt.  Diablo 
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Ranges,  but  found  in  the  Sierra  Nevada.  Apr.  Winter  buds 
narrowly  oblong,  acute,  J  in.  long,  the  scales  homologous  with 
petioles.  The  sucker-like  growths  of  a  single  year  sometimes  attain 
a  length  of  8  ft. 

2.  HOLO DISCUS    Maxim. 

Deciduous  shrubs  with  toothed  or  lobed  leaves  and  no  stipules. 
Plawers  creamy- white,  small,  numerous  in  terminal  panicles. 
Calyx  persistent,  5-cleft.  Stamens  20,  on  a  ring-like  perigynous 
dish.  Petals  5,  rounded.  Pistils  5,  distinct,  alternate  with  the 
calyx-lobes.  Follicles  hairy,  1-seeded,  tardily  dehiscent  or  indehis- 
cent.     (Greek  holo,  whole  or  complete,  and  diskos,  a  disk.) 

1.  H.  dtscolor  (Pursh)  Maxim,  var.  arisBfolius  (Wats).  Cali- 
fornia Meadow  Sweet.  Shrub,  3  to  6  ft.  high;  leaves  ovate  to 
ovate-elliptic  in  outline,  green  above,  whitish  beneath  with  soft  hairs, 
coarsely  serrate  or  incised  above  the  entire  truncate  or  broadly  cuneate 
base,  f  to  3  in.  long,  on  petioles  2  to  6  lines  long;  panicle  ample,  3  to 
8  in.  long,  often  half  drooping  in  anthesis;  flowers  IJ  lines  long; 
follicles  about  1  line  long. — (Spirtea  ariaefolia  Smith.) 

Common  in  wooded  canons  of  the  Coast  Range  hills. 

3.  ADENOSTOMA  H.  &  A. 

Evergreen  shrubs  with  somewhat  resinous  herbage.  Leaves  linear, 
rigid,  entire,  small,  numerous  and  mostly  fasciclM.  Flo  wen  small, 
white,  disposed  in  a  terminal  and  rather  close  pyramidal  panicle,  the 
branches  of  which  are  racemose.  Calyx  obconical,  &-lobed,  10-ribbed, 
with  small  bracts  at  base,  the  orifice  bearing  5  glands.  Petals  5. 
Stamens  10  to  16,  inserted  2  or  3  together,  alternate  with  the  petals. 
Pistil  1,  simple;  ovary  obovoid,  1-celled;  ovules  1  or  2,  suspended; 
style  lateral,  curved,  with  an  obliquely  dilated  stigma.  Fruit  an 
achene,  covered  by  the  indurated  calyx-tube.  (Greek  aden,  gland, 
and  stoma,  mouth,  in  allusion  to  the  calyx.) 

1.  A.  fasciculatum  H.  &  A.  Chamisal.  Bush,  2  to  10  ft.  high, 
with  virgate  bf finches  clothed  withTeaf-fascicles;  leaves  linear  or 
rather  broader  towards  the  apex,  3  to  5  lines  long;  stipules  small, 
acute;  flowers  crowded,  sessile;  calyx  1  line  long;  petals  orbicular, 
spreading. 

The  most  abundant  and  characteristic  bush  of  the  higher  Coast 
Ranges,  commonly  gregarious  and  occupying  (to  the  exclusion  of 
other  shrubs)  extensive  slopes  and  mountain  ridges,  such  vegetation 
known  to  mountaineers  as  "Chamisal,"  "Chamiso"  or  "Grease- 
wood."  It  often  forms  a  distinct  zone,  as  in  the! Sierras,  between 
the  foothills  and  the  Yellow  Pine  belt.  June.  The  leaves  of  seed- 
lings are  pinnately  dissected  into  3  to  5  lobes. 

4.  CERCOCARPUS  HBK. 

Shrubs  or  low  trees  with  simple  leaves.  Flowers  from  winter  buds, 
solitary  or  fascicled,  terminal  on  the  short  branchlets.  Calyx  consisting 
of  a  slender  pedicel-like  tube  surmounted  by  the  low  hemispherical 
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(or  broadly  campanulate)  limb;  limb  with  broad  short  triangular 
teeth,  the  whole  limb -deciduous.  Petals  none.  Stamens  numerous, 
borne  in  2  or  3  rows  on  the  calyx.  Pistil  one,  with  a  single  long 
style  and  terminal  stigma;  ovule  solitary,  ascending.  Fruit  a  terete 
villous  achene  enclosed  in  the  elongated  calyx-tube  and  surmounted 
by  the  very  much  elongated  twisted  soft-hairy  style.  (Greek  kerkis, 
a  shuttle,  and  karpos,  a  fruit,  in  reference  to  the  achene  and  its 
twisted  tail.) 

1.  C.  betulsBfolius  Nutt.  Mountain  Mahogany.  Shrub  or 
small  tree,  6  to  14  ft.  high,  the  stem  with  a  gray  thin  flaky  bark; 
branches  spreading  or  recurving;  leaves  subcoriaceous,  broadly  obo- 
vate,  serrate  above  the  middle,  cuneate  and  entire  towards  the  base, 
conspicuously  feather- veined,  dark  green  and  shining  above,  pubes- 
cent beneath;  calyx-limb  open  campanulate,  3  lines  broad,  the  tube 
in  fruit  becoming  J  in.  long,  of  a  reddish  brown  color,  somewhat 
contracted  above;  stamens  26  to  60;  achene  coriaceous,  the  hairy  style 
3  in.  long  or  less. 

Common  in  the  Coast  Ranges,  mostly  at  middle  or  high  elevations, 
from  the  Yallo  Bally  Mountains  southward.  Flowering  in  Mar.,  but 
more  conspicuous  in  late  summer  on  account  of  the  long  feathery 
tails  of  the  fruit. 

5.  ROSA  L.     Rose. 

Shrubby  prickly  plants  with  odd-pinnate  leaves  and  adnate  stipules. 
Flowers  large,  ourn  mostly  pink,  solitary  or  corymbose.  Calyx-tube 
globose  or  urn-fthaped,  becoming  fleshy  in  fruit;  calyx-limb  6-parted. 
Bractlets  none.  Petals  5  (rarely  6,  7  or  8),  rounded,  spreading, 
inserted  with  the  numerous  stamens  on  the  edge  of  the  thin  disk 
which  lines  the  calyx-tube  and  bears  within  and  toward  the  base  the 
numerous  distinct  pistils.  Ovaries  hairy,  becoming  bony  achenes. 
Achenes  enclosed  in  the  globose  or  urn-shaped  calyx-tube,  which  is 
popularly  termed  a  "hip."     (The  Latin  name.) 

Flowers  solitary,  or  2  or  3  in  a  cluster;  calyx-lobes 'deciduous  from  the  fruit. 

1.  R.  ^ymnocarpa^ 
Flowers  few  to  many  in  a  corymb;  calyx-lobes  persistent  in  fruit. 

Calyx-lobes  soft-pubescent  outside ;  plants  3  to  5  ft.  high  or  more 

2.  R.  Californica. 
Calyx-lobes  glandular-hispid  outside :  var.  Sonomensis  of  3.  R.  apithannea. 

1.  R.  gymnocarpa  Nutt.  Wood  Rose.  Slender,!  to  3  ft.  high, 
glabrous,  the  branchlets  and  rachis  of  the  leaves  armed  with  long 
slender  straight  prickles,  or  sometimes  nearly  unarmed;  leaves  2  or  S 
in.  long;  leaflets  3  or  commonly  5,  elliptic  or  roundish,  3  to  9  lines 
long,  doubly  serrate,  the  minute  teeth  gland- tipped;  flowers  generally 
solitary  or  in  clusters  of  2  or  3;  corolla  7  to  10  lines  broad;  pedicels 
glabrous  or  more  frequently  clothed  with  gland-tipped  hairs;  calyx- 
lobes  at  length  deciduous;  hips  ovate  or  pear-shaped,  red,  4  to  7 
lines  long. 

Shady  woods  or  among  bushes  on  north  slopes  in  the  hills,  or  often 
near  streams. 

2.  R.  Californica  C.  &  S.     California    Wild  Rose.      Erect, 
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branching  shrub  3  to  5  ft.  high  or  more;  prickles  few,  stout,  recurved, 
mostly  in  pairs  below  the  leaves;  leaves  pubescent,  especially  on  the 
lower  surface;  leaflets  5  or  commonly  7,  ovate  to  elliptic,  J  to  1 J  in. 
long;  flowers  in  terminal  corymbs,  1  to  IJ  in.  broad;  pedicels  glandtf- 
lar-pubescent;  hips  globose,  4  to  6  lines  broad,  somewhat  constricted 
below  the  calyx-lobes. 

Common  everywhere  along  river  and  creek  banks  throughout 
California,  often  forming  small  thickets.  Flowering  most  freely  in 
June,  the  hips  ripe  Aug. -Oct. 

3.  R.  spithamsBa  Wats.  var.  Sonomensis.  Sonoma  Hose. 
Branches  several  from  the  base,  erect,  mostly  simple,  9  to  12  in.  high, 
densely  armed  with  stout  straight  or  slightly  recurved  prickles; 
leaflets  5,  broadly  ovate,  4  to  8  lines  long,  serrate,  with  tne  teeth 
minutely  glandular-denticulate;  flowers  small,  several  in  a  corymb; 
hips  globose,  3  to  5  lines  broad;  calyx-lobes  ovate-lanceolate,  glandu- 
lar-hispid, rather  closely  erect  in  fruit. — (R.  Sonomensis  Greene.; 

Rare  montane  species,  on  high  dry  slopes:  Sonoma  Co.,  Greene; 
Mt.  Tamalpais,  Jepson;  Saratoga,  Santa  Clara  Co.,  Davy.  R. 
8PITHAM.EA  Wats.,  Mountain  Rose,  is  found  in  Trinity  Co. 

6.    RUBUS    L. 

Ours  shrubs,  either  erect  or  with  long  trailing  or  climbing  pjrickly 
or  unarmed  stems  and  branches.  Leaves  simple,  q^r  pin naielj  com- 
pound with  3  to  5  leaflets.  Calyx  5-parted,  without  br«ctlets. 
Petals  5.  Stamens  numerous.  Pistils  many,  crowd e3.pn  an  elevated 
receptacle,  becoming  drupelets  which  are  united  to  each  other  and 
form  the  aggregate  fruit  called  a  blackberry  or  raspberry.  (Latin 
name,  allied  to  ruber,  red.) 

Fruit  conical  or   hemispherical,  concave  beneath,  the  drupelets  parting 
from  the  receptacle  as  a  whole  when  ripe. 
Stems  unarmed;  leaves  simple,  palmately  lobed:  var.  vcfuftwit*  of  .... 

1.  R.  parvifiomis. 
Stems  prickly;  leaflets  3-foliolate. 

Flowers  red ;  leaves  pubescent  or  silky  beneath :  var.  Menzieaii  of  ...  . 

2.  J?,  spectabilis. 
Flowers  white;  leaves  white-tomentose  beneath  .  .  .  .  3.  if.  leucodermis. 

Fruit  oblong,  the  drupelets  persistent  upon  the  receptacle;  leaves  mostly  3 

to  5-foliolate,  a  few  simple ;  stems  and  leaves  very  prickly 

4.  R,  vitifolius. 

1.  R.  parviflorus  Nutt.  var.  velutinus  (Brewer)  Greene. 
Thimble  Berry.  Commonly  3  or  4  ft.  high;  herbage  hispid,  the 
pubescence  of  the  petioles  and  stems  more  or  less  glandular;  leaves 
palmately  6-lobed,  circular  in  outline,  8  to  7  in.  broad,  mucronate- 
serrate;  petioles  shorter  than  the  blade;  stipules  lanceolate,  deciduous; 
flowers  about  4  to  7  in  terminal  corymbs,  white  (rarely  pinkish),  1  to 
3  in.  broad,  very  variable  in  the  number  of  sepals  and  petals;  lobes  of 
sepals  ovate,  terminated  by  a  tail-like  or  sometimes  foliaceous 
appendage  often  of  nearly  the  same  length;  petals  elliptic. 

Common  along  canon  streams  in  the  hill  country  near  the  coast: 
Monterey;  Oakland  Hills;  Napa  Mountains;  Sonoma  Co.  and  north- 
ward.    May. 
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2.  R.  spectabilis  Pursh  var.  Menziesii  Wats.  Salmon  Berry. 
Three  to  9  ft.  high,  the  stems  with  reddish  brown  bark  and  sparingly 
armed,  or  the  canes  (sterile  shoots)  very  prickly;  prickles  short, 
straight;  leaves  3-foliolate;  leaflets  ovate,  doubly  serrate,  often  more 
or  less  lobed,  1  to  2  in.  long,  lightly  pubescent  or  silky  beneath; 
flowers  1  to  3  in  a  cluster;  petals  red,  6  to  7  lines  long;  fruit  large, 
ovoid,  red  or  yellow,  glabrous. 

Margins  of  woods  and  along  streams  in  the  vicinity  of  the  ocean: 
Marin  Co.  (common  on  Point  Reyes)  and  northward.     Apr. 

3.  R.  leucodermis  Dougl.  Raspberry.  Plants  with  very 
long  and  straggling  branches,  these  and  the  petioles  freely  armed 
with  short  recurved  prickles;  herbage  glaucous;  leaves  3-foliolate; 
stipules  setaceous;  leaflets  ovate  to  ovate-lanceolate,  often  unequal- 
sided  at  base,  doubly  serrate,  |  to  2  in.  long,  pubescent  but  green 
above,  white  with  a  dense  close  tomentum  below;  flowers  few, 
corymbose,  white,  6  lines  broad;  sepals  lanceolate,  long-acuminate, 
exceeding  the  petals;  fruit  glaucous,  of  an  agreeable  flavor,  either 
black  or  red. 

Rarely  collected  within  our  limits:  Santa  Cruz  Mountains;  Sonoma 
Co.     Frequent  in  northern  California.     Sierra  Nevada. 

4.  R.  vitifolius  C.  &  S.  Common  Blackberry.  Stems  a  few 
ft.  high,  and  more  or  less  erect,  or  8  to  18  ft.  long  and  trailing  over 
the  ground  or  climbing  over  other  shrubs;  leaves  pubescent  or  almost 
glabrous,  all  pinnately  8  to  5-foliolate,  the  leaflets  ovate,  doubly 
serrate,  }  to  2|^in.  long,  or  sometimes  a  few  upper  leaves  simple  and 
ovate  or  palmately  lobed;  petals  8  or  9  lines  long;  fruit  black, 
oblong,  sweet. 

Common  along  creeks  and  rivers  in  the  valleys  and  among  the  hills 
of  the  Coast  Range  country  and  Sacramento  and  San  Joaquin  valleys. 

^  7.  FRAG  ARIA  L.     Strawberry. 

Perennial  acaulescent  herbs  propagating  by  runners.  Leaves 
tufted,  3-foliolate,  with  membranous  stipules  and  cuneate-obovate 
serrate  leaflets.  Flowers  white,  borne  in  cymes  on  a  naked  scape. 
Calyx  persistent,  bearing  6  bractlets  alternate  with  the  calyx-lobes. 
Petals  obovate,  short-clawed.  Pistils  numerous,  distinct,  oorne  on 
an  elevated  convex  receptacle;  styles  lateral.  Fruit  berry-like, 
formed  of  the  enlarged  succulent  receptacle  which  bears  the  minute 
seed-like  achenes.     (Name  in  reference  to  the  fragrance  of  the  berry.) 

Leaves  thin,  light  green ;  achenes  borne  on  the  surface  of  the  receptacle  .  . 

1.  F.  Cali/omica. 
Leaves  thicker,  dark  green;  achenes  partly  imbedded  in  the  surface  of  the 
receptacle 2.  F.  ChilensU. 

1.  F.  Californica  C.  &  S.  Wood  Strawberry.  Herbage  pilose; 
leaflets  thin,  iight  green,  I  to  IJ  in.  long;  scapes  4  or  5  in.  high, 
cymosely  2-flowerea;  sepals  and  bractlets  laciniately  2  or  3-toothed 
or  entire;  petals  orbicular  with  a  small  abruptly  acute  point  at  apex, 
or  the  margin  near  the  apex  slightly  crimped,  3  to  4  lines  long;  fruit 
globose,  about  4  lines  in  diameter,  the  achenes  borne  superficially. 
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Woods  of  the  Coast  Ranges,  from  upper  Napa  Valley  southward. 
Not  reported  from  the  inner  North  Coast  Ranges.     Feb. -May. 

2.  F.  Chilensiis  Duchesne.  8and  Strawberry.  Runners 
rather  stout;  upper  surface  of  leaves  glabrous,  the  herbage  otherwise 
densely  pubescent  with  long  weak  hairs  (especially  the  under  surface 
of  the  leaves)  and  often,  also,  with  a  fine  indument;  leaves  of  firm 
texture,  dark  green,  the  leaflets  |^  to  1  in.  long;  scapes  several-flowered, 
1  to  4  in.  high;  flowers  1  in.  in  diameter^  said  by  Greene  to  be 
dioecious;  sepals  entire;  petals  roundish,  4  to  6  lines  long;  receptacle 
with  the  achenes  embedded  in  its  surface. 

Sandbanks  and  hills  near  the  sea  from  San  Francisco  northward. 
Mar. -May. 

8.  POTENTILLA  L.     Five  Finger. 

Perennial  herbs  (or  some  species  of  the  High  Sierras  sufl^rutescent), 
with  compound  leaves  and  serrate  or  cleft  leaflets.  Flowers  in  ours 
white  or  yellow,  in  terminal  cymes.  Calyx  saucer-shaped,  campanu- 
late,  or  cup-shaped,  cleft  into  5  lobes,  with  as  many  alternate  bractlets 
at  the  sinuses.  Petals  orbicular  to  linear.  Stamens  10  to  many,  the 
filaments  filiform  or  variously  dilated.  Pistils  manv  or  numerous, 
borne  upon  an  elevated  receptacle,  becoming  in  fruit  small  turgid 
crustaceous  achenes;  styles  lateral  or  nearly  terniinal,  deciduous. 
(Diminutive  of  the  Latin  potens,  powerful,  some  species  used  medici- 
nally.) 

Stamens  10  to  many ;  filaments  filiform;  petals  yellow,  obovate,  not  clawed. 
Stamens  10  (?);  leaves  palmatelyS-foliolate;  stems  erect  or  ascending  .  .  . 

2.  P.  millegrana. 
Stamens  20  to  25 ;  leaves  pinnate, 

White-silky  beneath ;  creeping  herb 1.  P.  Anserina. 

Green  on  both  faces ;  stems  erect 3.  P.  glandulo$a. 

Stamens  10  in  2  rows,  alternately  long  and  short;  filaments  dilated  through- 
out or  at  base  only ;  petals  white,  obovate  or  linear,  often  clawed. 
Cymes  disposed  to  be  fax;  bractlets  mostly  as  large  as  the  calyx-lobes. 
Herbage  glandular-pubescent  and  green ;  bractlets  entire  or  toothed. 
Calyx  short-cam panulate;  leafiets  sharply  toothed  or  sparingly  incised ; 

stems  slender 4.  P.  multijuga. 

Calyx  cup-shaped. 
Leaflets  toothed  or  incised  at  apex;  stems  stout.    .  .  5.  P.  Calif omica. 
Leaflets  incisely  once  or  twice  cleft;  stems  slender. .  6.  P.  elata. 

Herbage  white-silky,  glandless ;  bractlets  entire 7.  P.  Ketloggii.. 

Cymes  more  condensed;  bractlets  smaller  than  the  calyx-lob^;  stems 
sparingly  leafy,  the  leaves  mostly  in  a  radical  tuft.     * 
Looes  of  the  leaflets  obtui^e;  petals  notched  at  apex.   .  .  8.  P.  tenuiloha. 
Teeth  or  short  lobes  of  the  leafiets  acute;,  petals  entire  .  9.  P.  Bolanderi. 

1.  P.  Anserina  L.  Goose-grass.  Root  perennial,  thick,  bearing 
a  tuft  of  leaves,  stems  and  peduncles;  stems  slender,  prostrate,  rooting 
at  each  joint;  flowers  one  to  several,  long-peduncled;  leaves  white- 
silky  beneath,  green  above;  leaflets  7  to  21,  with  smaller  ones  inter- 
posed, oblong,  sharply  serrate;  bractlets  about  equaling  the  calyx- 
lobes;  petals  rounded,  much  exceeding  the  calyx;  stamens  20  to  25; 
receptacle  hairy. 

Marshy  or  springy  places  along  the  seacoast  (San  Francisco,  Marin 
Co.  and  elsewhere).    Sierra  Nevada.     Apr.-Aug. 
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2.  P.  millegrana  Engelm.  Stems  erect  or  ascending,  leafy  up  to 
the  inflorescence;  leaves  ternately  3-foliolate,  the  lower  on  long 
slender  petioles;  leaflets  cuneate-obovate  or  roundish,  serrate  towards 
the  apex,  about  J  in.  long;  stipules  ovate-lanceolate,  entire;  flowers 
very  numerous  in  lax  cymes;  stamens  about  10;  achenes  white.— 
(P.  rivalis  var.  millegrana  Wats.) 

Lower  San  Joaquin  River. 

3.  P.  glandulosa  Lindl.  Erect,  1  to  3  ft.  high,  glandular- 
pubescent  above;  radical  leaves  4  to  8  or  even  16  in.  long;  leaflets  5 
or  7  (or  those  of  the  uppermost  leaves  3),  broadly  ovate  or  obovate 
with  cuneate  base,  1  to  3  in.  long;  cyme  lax,  leafy-bracted;  flowers 
small,  the  pale  yellow  obovoid  petals  scarcely  equaling  the  calyx  ;^ 
stamens  25,  in  one  row  on  the  margin  of  the  thickened  disk;  style 
attached  below  the  middle  of  the  ovary. 

Wooded  hills  of  the  Coast  Ranges:  Vaca  Mountains;  Napa  Valley- 
hills;  Oakland  Hills;  San  Francisco  Peninsula.  Not  reported  from 
the  inner  Coast  Ranges.  Apr.-May,  The  var.  Nevadensis  Wats, 
occurs  in  the  Sierras. 

4.  P.  nnultijuga  Lehm.  Herbage  glandular;  stems  erect,  1  ft. 
high,  the  leares.  mostly  at  base;  leaflets  17  to  23,  or  the  terminal  ones 
more  or  less  cd^uent,  roundish  to  cuneate-obovate,  sharply  toothed 
except  «t  the  velcy  base,  5  to  6  lines  long;  calyx  short-campanulate^ 
the  bractlets  entire,  smaller  than  the  lobes;  petals  narrowly  oblongs 
white,  spreading;  filaments  subulate-dilated,  the  alternate  little  shorter^ 

Monterey  to  Santa  Barbara;  to  be  expected  at  Santa  Cruz.  Very 
doubtfully  distinct  from  the  next. 

6.  P.  Californica  (C.  &  S.)  Greene.  Stems  stoutish,  1  to  2  ft.  high; 
herbage  glandular-pubescent;  leaves  mostly  radical;  leaflets  thickish, 
9  to  21  (or  the  upper  leaves  with  fewer  leaflets),  cuneate-obovate  to 
-oblong,  toothed  or  incised  at  the  apex,  J  to  1  in.  or  less  long;  flowers 
solitary,  or  commonly  in  dense  clusters  in  a  cymose-dichotomous 
inflorescence;  qfdyx  cup-shaped,  4  to  6  lines  high,  about  equaling*  the 
spatulate  petals;  bractlets  exceeding  the  sepals,  sometimes  3-tootbed 
at  the  broad  apex. — (Horkelia  Californica  C.  &  S.) 

Wooded  slopes  of  the  San  Francisco  Peninsula  and  the  OaklanH 
Hills.  .'    ^f        ._ 

Var.  Carnneliana.  Stems  slender,  If  to  2 J  ft.  higbj  leafy;  leafleta 
9  to  17,  thin,  ovate,  incised-serrate,  mostly  about  J  in.^long;  calyi- 
tube  becoming  purplish  in  age. — Carmel  River,  Jepson^  Aug.  189^; 
a  form  as  to  habit  intermediate  between  P.  Californica  on  the  one 
hand,  and  P.  elata  and  P.  tenuiloba  on  the  other.  . 

The  following  is  a  closely  allied  species  not  seen  by  us: — P.  Vron- 
DOSA  Greene.  Erect  or  decumbent,  IJ  to  8  ft.  high,  leafy  through- 
out, viscidly  hirsute  and  heavy  scented;  leaflets  5  to  9,  doubly  incisedj 
stipules  ovate-lanceolate,  coarsely  incised;  cyme  widely  spreading, 
loose  and  leafy;  calyx  short-campanulate,  the  spreading  bractlets 
exceeding  the  calyx-lobes,  3-toothed  at  apex;  p>etals  ligulate;  stamens 
very  unequal. —Near  Martinez  and  Santa  Cruz. 
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6.  P.  elata  Greene.  One  and  one-half  to  2  ft.  high;  herbage 
glandular,  pilose-pubescent;  radical  leaves  6  to  12  in.  long,  the  leaflets 
16  to  19,  thin,  cuneate-obovate,  J  in.  long  or  less,  once  or  twice 
incisely  cleft;  flowers  solitary  or  in  S's;  bractlets  of  the  calyx  equal- 
ing the  segments,  lanceolate;  petals  spatulate,  white;  stamens  10, 
5  short  and  with  filiform  filaments,  the  other  6  with  filaments  deltoid- 
dilated  at  base. 

Middle  North  Coast  Kanges  from  Howell  Mountain  and  Calistoga 
northward  to  Elk  Mountain,  Lake  Co.     July. 

7.  P.  Kelloggii  Greene.  Stems  stout,  ascending  or  reclining,  1  to 
2  ft.  long;  herbage  glandless,  white-silky  with  short  dense  hairs;, 
radical  leaves  4  to  10  in.  long,  the  leaflets  obovate,  coarsely  toothed, 
J  to  1  in.  long;  calyx-tube  cup-shaped,  its  lobes  lanceolate,  equaled 
by  the  oblong  entire  bractlets;  petals  white,  spatula te-oblong,  3  lines 
long. — (florkelia  Californica  C.  &  S.  var.  sericea  Gray.) 

Alameda  to  Pacific  Grove.  June.  Fragrant  ace.  to  Kellogg, 
scentless  ace.  to  Greene. 

8.  P.  tenuiloba  (Gray)  Greene.  Stems  about  1  ft.  high;  radical 
leaves  4  to  6  in.  long,  mostly  villous  with  grayish  hairs;  leaflets  8  to 
15  pairs,  2  or  8  lines  long,  cuneate-obovate,  deeply  4  to  8-cleft  into 
linear  lobes,  the  segments  rather  less  than  J  line  wide;  tipper  leaves 
with  fewer  leaflets,  these  narrow  and  few-lobed  or  lineitr  and  entire; 
flowers  in  close  cymes;  calyx  2  lines  long,  with  linear  lobes;  ^tals 
narrowly  cuneate,  notched  at  apex,  exceeding  the  calyx. — (Horkelia 
fusca  var.  tenuiloba  Torr.) 

Laguna  of  Santa  Rosa  Creek,  Bigelow^  1854.    Very  rarely  collected. 

Var.    Micheneri   (P.    Micheneri    Greene).      Leaves   8  in.    long,. 

glabrous  when  young,  glabrate  in  age;   leaflets  crowded,  the   lobes 

, narrowly  oblong,  obtuse;  cymes  very  much  condensed;  petals  cuneate- 

obcordate;  fllaments  broadly  dilated,  of  nearly  uniform  breadth  from 

base  to  apex. — Mt.  Tamalpais,  Miehener,  June  1,  1892. 

9.  P.  Bolanderi  (Gray)  Greene.  Leaves  tufted  from  the  branch- 
ingr  cr^wn  of  a  perennial  root,  hoary-pubescent,  1  to  2  in.  long;  leaf^ 
lets  cuneate-obovate,  2  or  3  lines  long,  toothed  or  cleft  at  apex,  the 
teeth  acute;  flowering  branches  very  sparingly  leafy,  2  to  10  in.  high, 
the  floAvers  iti  a  nether  open  cyme;  calyx  2  lines  long,  about  equaling- 
the  white  oblong-apatulate  petals;  calyx-lobes  and  bractlets  lanceolate; 
acheixes^minutely  granular. — (Horkeha  Bolanderi  Gray.) 

Dry  hills  about  the  southern  shores  of  Clear  Lake;  to  be  expected 
in  northeastern  Napa  Co.     July. 

1  9.  AGRIMONIA  L.     Agrimony. 

Perennial  herbs  with  pinnate  leaves  and  serrate  leaflets.  Flowers 
yellow,  in  racemes.  Bracts  3-cleft.  Calyx- tube  turbinate,  confracted 
at  the  throat  and  the  upper  part  beset  with  a  ring  of  hooked  prickles, 
indurated  in  fruit  and  enclosing  the  2  achenes;  calyx-limb  6-cleft,  the 
lobes  closing  over  the  throat  after  flowering.  Stamens  6  to  15. 
Styles  terminal.  (Name  a  corruption  of  the  Greek  word  argema,  a 
disease  of  the  eye,  the  plants  reputed  to  be  medicinal.) 
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1.  A.gyrosepala  Wullr.  Common  Agrimony.  Stems  erect,  2  to 
3  ft.  high;  herbage  glandular,  and  both  hirsute  and  puberulent;  leaflets 
6  or  7,  with  interposed  smaller  ones,  ovate  or  obovate,  3J  in.  long  or 
less,  coarsely  toothed,  entire  at  the  base;  terminal  leaflet  usually 
largest  and  cuneate  at  base;  flowers  2J  lines  long. — (A.  Eupatoria  of 
Bot.  Cal.,  etc.) 

Borders  of  woods  in  the  mountains:  Elk  Mountain,  Lake  Co.; 
northern  Sierra  Nevada. 

10.  AOENA  L. 

Perennial  herbs  with  a  woody  base,  pinnate  leaves  and  pinnatifld 
leaflets.  Flowers  in  more  or  less  crowded  spikes.  Calyx  persistent, 
its  tube  oblong,  contracted  at  the  throat,  at  length  armed  with 
retrorsely  barbed  prickles;  limb  3  to  7-parted,  valvate,  deciduous. 
Petals  none.  Stamens  commonly  3  to  6,  but  varying  from  1  to  10. 
Pistils  1  or  2,  free  and  distinct;  style  terminal;  ovule  solitary, 
suspended.  Achene  enclosed  in  the  indurated  calyx.  (Greek  akaina, 
a  thorn,  in  reference  to  the  spines  on  the  calyx.) 

1.  A.  trifida  R.  &  P.  Flowering  stems  erect  with  decumbent 
base,  5  to  13  in.  high,  sometimes  almost  naked,  the  leaves  borne 
mostly  at  ba»e  or  tufted  on  the  short  woody  branches  crowning  the 
perennial  roofe  herbage  villous,  especially  when  young,  and  more  or 
less  silky  on  t£e  under  surface  of  the  leaves;  leaflets  11  to  17,  nearly 
uniform,  3  to  4  lines  long,  pinnately  cleft  into  3  to  7  segments; 
flowers  green,  in  a  crowded  spike,  or  the  lower  flowers  remote;  calyx- 
tube  white-hirsute  with  short  hairs  and  armed  with  slender  prickles, 
in  fruit  4-angled;  stamens  dark  purple;  achene  round-oblong. 

Dry  or  rocky  soil  of  hilltops  in  the  Coast  Ranges  near  the  ocean 
from  Marin  Co.  and  the  Oakland  Hills  to  the  Gabilan  Range  and 
Monterey.     June. 

11.  ALCHEMILLA  L.     Lady's  Mantle. 

Ours  a  diminutive  annual  herb  with  palmately  lobed  leaves  and 
sheathing  stipules.  Flowers  minute,  greenish,  pediceled  and  fas- 
<jicled  in  the  axils.  Calyx  persistent,  its  tube  pitcher-shaped,  i.  c, 
enlarged  above  the  base  ana  somewhat  contracted  at  the  throat; 
limb  4  or  5-parted  and  bearing  an  equal  number  of  alternate  bractlets, 
or  these  minute  or  obsolete.  Petals  none.  Stamens  1  to  4.  Pistils 
1  to  4  (in  ours  1),  distinct,  the  slender  style  lateral  or  arising  from 
near  the  base.  Achene  ovate,  slightly"  compressed,  smooth,  concealed 
in  the  tube  of  the  persistent  calyx.  (So  named  because  valued  in 
:alchemy.) 

1.  A.  arvensis  (L.)  Scop.  Simple  or  commonly  branching  from 
the  ba«e,  1  to  3  in.  high  or  more,  the  branches  slender  and  flower- 
bearing  throughout;  herbage  scantily  pubescent  with  soft  hairs; 
leaves  fan-shaped,  3-parted,  the  segments  2  or  3-cleft;  calyx  about  J 
line  long,  the  tube  usually  densely  hirsute  and  much  contractect 
«nder  the  lobes. 

Hills  and  plains;  common.     Apr.     A  sheet  of  specimens  (identical 
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in  habit  and  aspect)  collected  by  Bioletti  at  Byron,  Apr.  8,  1892, 
exhibit  on  different  individuals  calyces  densely  hirsute  and  calyces 
perfectly  glabrous. 

12.  OSMARONIA    Greene. 

Shrub  with  simple  entire  deciduous  leaves  and  caducous  stipules. 
Flowers  dioecious,  white,  fragrant,  in  nodding  racemes  terminating 
leafy  branchlets.  Calyx  turbinate-campanulate,  5-lobed,  deciduous. 
Petals  erect  in  the  pistillate  flower,  spreading  in  the  staminate. 
Stamens  of  staminate  flower  16,  in  3  rows,  10  inserted  with  the 
petals,  5  inserted  lower  down  upon  the  disk  lining  the  calyx-tube; 
stamens  of  pistillate  flower  present  but  abortive.  Pistils  5,  simple, 
free  and  distinct,  glabrous;  styles  short,  lateral,  jointed  at  base; 
ovules  2  to  each  ovary,  pendulous.  Fruit  consisting  of  1  to  4  ovoid 
drupes  with  a  thin  pulp  and  bony  stone.  Seed  solitary;  cotyledons 
convolute.  (Osme,  Greek  adjective  meaning  fragrant,  and  Aronia,  a 
genus  founded  by  Persoon  and  now  referred  to  Amelanchier.) 

1.  O.  cerasiformis  (T.  &  G.)  Greene.  Oso  Berry.  Three  to 
9  ft.  high,  the  branchlets  reddish;  leaves  glabrous,  broadly  oblong, 
narrowed  to  each  end,  mucronate,  IJ  to  2J  in.  long  when  mature, 
short-petioled;  racemes  with  conspicuous  bracts,  several  from  leafy 
winter  buds,  rarely  solitary;  petals  of  staminate  flower  ovate,  3  lines 
long;  petals  of  pistillate  flower  spatulate  or  obovate,  2  lines  long; 
drupes  blue-black,  5  to  7  lines  long,  the  pulp  bitter. — (Nvttallia 
cerasiformis  T.  &  G.) 

Frequent  in  the  outer  Tor  seaward)  Coast  Eanges  (Marin  Co.,  San 
Francisco,  Oakland  Hills);  rare  in  the  inner  Coast  Ranges  (Mt. 
Diablo;  Tolenas  Springs,  Solano  Co.,  Piatt),  Mar.-Apr.,  fruiting  in 
July.    Scales  of  the  winter  buds  homologous  with  blades. 

13.  CERASUS  L.      Cherry. 

Trees  or  shrubs.  Leaves  simple,  serrate,  conduplicate  in  the  bud. 
Flowers  white,  in  corymbs  or  in  racemes  from  lateral  buds.  Calyx 
6-cleft,  deciduous  after  flowering.  Stamens  15  to  30.  Pistil  1;  style 
terminal.  Drupe  globose,  without  bloom;  flesh  in  our  species  sweet 
or  bitter;  stone  globose,  not  prominently  margined.  (Greek  kerasos, 
the  cherry  tree,  the  name  from  Cerasus  in  Pontus.) 

Leaves  declduouB,  serrate  or  serrulate. 
Flowers  in  corymbs;  leaves  commonly  with  1  or  2  glands  near  base  of 

blade ' 1.  C  emarginata. 

Flowers  in  racemes,  the  peduncle  leafy;  petiole  with  lor 2 elands  below 

the  blade 2.  C.  demisaa. 

Leaves  evergreen,  coriaceous,  spinose-toothed ;    flowers  in  racemes,   the 
peduncle  leafless 3.  C  ilicifolia. 

1.  C.  emarginata  Dcu^l.  Bed  Cherry.  Shrub  3  to  8  ft.  high, 
with  smooth  dull  red  bark;  leaves  ovate  or  more  commonly  oblong- 
obovate,  mostly  obtuse,  finely  serrulate,  J  to  1 J  in.  long,  on  petioles 
1  to  3  lines  long;  blade  with  1  or  2  glands  just  above  junction  with 
petiole;  flowers  in  short  corymbs;  fruit  4  or  6  lines  long,  bright  red, 
the  pulp  intensely  bitter. 
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Frequent  in  the  Sierra  Nevada;  rare  in  the  region  of  San 
J'rancisco  Bay  (Oakland  Hills;  Mt.  Tamalp^iis). 

2.  C.  demissa  Nutt.  Western  Choke-cherry.  Erect  slender 
deciduous  shrub,  2  to  10  ft.  high;  leaves  oblong-ovate  or  more 
.^orninonly  oblong-obovate,  acute  at  apex  or  abruptly  short-pointed, 

finely  serrate,  1  to  3  in.  long;  petioles  J  in.  long,  with  1  or  2  glands 
just  below  its  summit;  racemes  2  to  4  in.  long,  terminating  more  or 

less   leafy   peduncles;    drupe   red    or    dark   purple,  3J    lines    long, 
.astringent. 

Common:  Sierra  Nevada  Mountains;  middle  North  Coast  Kanges 
i(Napa  Mountains);  Oakland  Hills;  Mt.  Hamilton,  Greene.     Rare  on 

the  seaboard  or  altogether  absent.    Last  of  Apr.-June. 

3.  C.  ilicifolia  Nutt.     Islay.    Evergreen,  8  to  18  ft.  high;  leaves 

.coriaceous,  elliptic  or  ovate,  acute  or  obtuse,  spinose-toothed,  1  to  2 

.in.  long,  short-petioled;  racemes  1  to  2J  in.  long,  on  axillary  leafless 

peduncles;  flowers  2   lines  long;  drupe  red   or  dark  purple,  6  to   8 

tines   thick,  slightly  obcompressed,    apiculate;   flesh   thin,   sweetish 

when  ripe. 

Oakland  Hills;  San  Francisco  Peninsula;  Loma  Prieta  and  south- 
ward to-'Baata  Barbara.     May-June. 

14.  PRUNUS  L.     Plum. 

Shrubs  or  -email  trees.  Leaves  simple,  serrate,  convolute  in  the 
bud;  stipules  free,  small  or  minute.  Flowers  in  umbels  borne  on  the 
wood  of  the  previous  season,  appearing  before  or  with  the  leaves. 
Calyx,  corolla,  stamens  and  pistil  as  in  Cerasus.  Fruit  an  ovoid 
drupe  with  fleshy  sarcocarp  of  an  acid  taste  and  bony  stone.  Stone 
smooth,  compressed,  acutely  edged  on  one  margin  and  grooved  on  the 
other.     (Classical  name  of  the  Plum.) 

1.  P.  subcordata  Benth.  Sierra  Plum.  Shrub  6  to  7  ft.  high 
or  sometimes  arborescent  and  10  ft.  high,  with  crooked  and  rough 
gray-brown  branches,  and  more  or  less  spinescent  branchlets;  leaves 
ovate,  elliptic  to  almost  round,  obtuse  or  truncate  at  base,  rarely 
subcordate,  2  in.  long  or  less,  on  petioles  2  or  3  lines  long;  flowers 
appearing  with  the  leaves,  2  to  4  in  a  cluster,  on  pedicels  J  in.  long; 
sepals  linear  or  slightly  acute,  1 J  lines  long;  petals  obovate,  somewhat 
concave,  4  lines  long;  stamens  25  or  30;  drupe  red,  f  to  nearly  1  in. 
long:,  the  pulp  rather  hard  but  more  or  less  edible. 

Sierra  Foothills,  more  abundant  northward.  Coast  Ranges:  Vaca 
Mountains;  Napa  Mountains;  Oakland  Hills.     Apr. 

16.  HETEROMELES  Roem. 

Evergreen  shrub  with  simple  coriaceous  serrate  leaves.  Flowers 
white,  small,  numerous,  in  terminal  corymbose  panicles.  Calyx 
turbinate,  5-cleft.  Petals  5,  spreading.  Stamens  10,  in  pairs  oppo- 
•site  the  calyx-teeth;  filaments  dilated  at  base  and  somewhat  connate. 
Pistils  2,  lightly  united,  tomentose  above,  and  only  half-adherent  to 
the  fleshy  calyx-tube,   the  thickened  persistent   calyx-teeth  closed 
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<wrer  them.     Fruit  bright  red,  berry-like,  ovoid.     Seeds  1  or  2  in  each 
<jell.     (Greek  heteros,  different,  and  melon,  an  apple.) 

1.  H.  arbutifolia  Roem.  Christmas  Berry.  Toyon.  Shrub, 
rarely  a  small  tree,  5  to  16  or  20  ft.  high;  leaves  oblong,  acute  at 
base  and  apex,  dark  green,  lighter  beneatn,  sharply  serrate,  2  to  4  in. 
long,  on  petioles  J  to  |  in.  long;  panicle  in  antnesis  rather  dense,  2 
or  3  in.  high;  corolla  2J  lines  in  diameter;  fruit  3  or  4  lines  long,  the 
45eeds  obovate,  flat  on  one  side,  convex  on  the  other,  J  as  long. 

Common  on  mountain  sides  and  along  stusams  everywhere  in  the 
-Coast  Ranges,  flowering  in  July.  It  is  one  of  the  showiest  of  Cali- 
fornian  shrubs  when  covered  from  Nov.  to  Jan.  with  its  fine  clusters 
•of  crimson  berries. 

16.  CRAT>EGUS  L.     Thorn. 

Thorny  shrubs  with  simple  toothed  or  lobed  leaves.  Flowers 
mostly  white,  heavy-scented,  corymbose.  Calyx-tube  urn-shaped. 
Petals  rounded.  Stamens  5  to  20.  Ovarj-  inferior,  or  its  summit 
frQe,  2  to  5-celled,  or  the  carpels  merely  contiguous  and  not  united; 
«tyles  distinct.  Pome  more  or  less  drupe-like,  red  or  purple,  con- 
taining 2  to  5  bony  1-seeded  nutlets,  these  united  or  separable;  calyx- 
teeth  persistent.     (Greek  kratos,  strength,  in  reference  to  tlie  wood.) 

1.  C.  rivularis  Nutt.  Shrub  9  to  14  ft.  high;  thorns  stout,  2J  in. 
long;  leaves  elliptic  to  obovate,  doubly  serrate,  entire  towards  the 
base  and  often  cuneate,  shortly  petioled,  IJ  to  2|  irf.  long;  fruit 
reddish-brown  (or  nearly  black?),  3  or  4  lines  long. 

Common  in  Oregon  and  northwestern  California  but  rare  within 
our  limits:  forming  thickets  in  Sonoma  Co.,  Davy,  Baker. 

17.  MALUS  Juss.     Apple. 

Trees  or  shrubs  with  simple  deciduous  leaves  and  stipules  which 
-disappear  early.  Flowers  white  or  pink,  in  corymbs.  Calyx-tube 
urn-shaped.  Petals  rounded,  with  claws.  Styles  usually  6,  united 
at  base;  ovules  2  in  each  cell  of  the  inferior  ovary,  the  carpels  more 
or  less  coriaceous.  Fruit  a  pome,  commonly  depressed-globose  and 
;sunken  at  each  end.     (Latin  name  of  the  apple.) 

1.  M.  rivularis  (Dougl.)  Rcem.  Oregon  Crab  Apple.  Shrub 
or  small  tree,  12  to  20  ft.  high;  leaves  ovate  to  lanceolate,  less  than  1 
to  4  in.  long,  on  petioles  \  or  \  2A  long;  pedicels  mostly  less  than  1  in. 
long;  petals  white,  broadly  elliptic,  3  or  4  lines  long;  fruit  variable  in 
<;olor,  yellow  or  partly  or  wholly  red,  obovate-oblong,  not  sunken  at 
base,  J  to  f  in.  long;  calyx-lobes  at  length  deciduous  (ace.  to 
Watson). — (Pyrus  rivularis  Dougl.)  *" 

North  Coast  Ranges:  Sonoma  Co.;  "Soda  Spdngs,  Napa  Valley, 
tree  25  to  30  ft.  high,  8  in.  [in  diameter]  at  base,  6  in.  at  6  ft.  where 
it  branches  with  the  beauty  of  an  elm."  Kellogg;  Mendocino  Co. 
and  northward  to  Oregon.     May. 

18.  AMELANCHIER  Medic.     June  Berrt. 
Shrubs  or  small  trees  with  simple  serrate  leaves.     Flowers  '^VAXSkXw 
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racemes.  Calyx-tube  campanulate,  more  ot  less  adnate  to  the  ovary^ 
the  limb  5-parted,  the  lobes  narrow,  reflexed,  and  persistent.  Petals 
6,  ascending.  Stamens  indefinite, '  about  20,  the  outer  row  with 
longer  filaments.  Pistil  1;  styles  6,  united  below;  ovary  partly  or 
wholly  inferior,  5-celled,  each  cell  in  fruit  divided  into  2  by  a  par- 
tition from  the  back.  Fruit  berryjike,  globose,  the  cells  1-seeded. 
(Savoy  name  of  the  Medlar.) 

1.  A.  ainifolia  Nutt.  Shrub  8  to  16  ft.  high;  leaves  mostly 
elliptic,  sharply  serrate  .near  the  apex  or  less  commonly  entire,  J  to  IJ- 
in.  long;  petioles  4  to  6  lines  long;  racemes  short  and  rather  dense; 
petals  broadly  oblong,  or  somewhat  cuneate  at  base,  5  lines  long; 
truit  purplish,  2J  or  3  lines  in  diameter. 

Hillsides  of  the  Coast  Ranges:  Napa  Valley;  Oakland  Hills,  etc. 
Sierra  Nevada.     Very  showy  and  beautiful  in  Apr. 

64.  LEGUMINOS/E.     Pea  Family. 

Herbs,  shrubs,  or  trees  with  alternate  stipulate  leaves,  in  ours  com- 
pound (except  in  Cercis).  Leaflets  1  to  many,  usually  entire.  Calyx 
synsepalous,  5-toothed  or  -cleft,  or  in  Lupinus  bilabiate,  mostly  per- 
sistent. Corolla  with  5  petals,  in  "Nearly  all  of  ours  papilionaceous, 
/.  «.,  highly  irregular  an<r  butterfly-like:  the  upper  petal  is  called  the 
banner;  the  lateral  petals  are  called  the  wings;  the  two  lower  petals 
are  joined  by  their  edges  to  form  the  keel;  the  banner  in  the  bud 
enfolds  the  wings  which  in  turn  cover  the  keel-petals;  the  claws  of  all 
the  petals  are  free  from  one  another.  Stamens  10;  united  into  a  sheath 
around  the  ovary  (monadelphous),  or  the  upper  stamen  distinct  from 
the  others  (diadelphous)  or  sometimes  all  distinct.  Pistil  1,  1-celled. 
Fruit  a  legume  (2-valved  pod),  with  1  row  of  seeds  on  the  ventral 
side,  commonly  opening  by  both  the  dorsal 'and  ventral  sutures,  the 
valves  twisting  m  opposite  directions,  or  sometimes  indehiscent. 
Seeds  mostly  kidney-shaped,  without  endosperm.  The  corolla  of 
Cercis  is  nearly  regular.  Amorpha  has  but  one  petal.  The  excep- 
tions to  the  ordinal  diagnosis  are  many  but  only  those  which  con- 
cern our  flora  are  here  noted.  This  is  on_fi  of  the  largest  of  the 
natural  orders,  many  species  yielding  important  products. 

Leaves  simple;  corolla  obscurely  papilionaceous,  only  slightly  irregular; 

shrubs 1.  Cercis. 

Leaves  compound;  corolla  papilionaceous,  except  no.  6. 
Stamens  distinct;  leaves  palmately  8-foliolate. 

Flowers  yellow,  in  racemes;  stipules  conspicuous;  herbs       

2.  Thehmopsis. 
Flowers  purple,  solitary;  stipules  none;  very  spiny  shrub 

3.  Xylothermia. 
Stamens  diadelphous  or  monadelphous. 

Calyx  5-toothed. 
Leaves  unequally  pinnate,  leaflets  many ;  flowers  in  racemes  or  spikes. 
Herbage  not  glandular;  stamens  diadelphous;  pod  commonly  inflated 

or  turgid 4.  Astragalus. 

Herbage  glutinous  or  glandular-dotted. 

Pod  prickly;  herb 5.  Glyctrrhiza. 

Pod  small,  smooth,  1  or  2-seeded;  shrub 6.  Amorpha. 

Leaves  pinnately  8-foliolate,   glandular  and  aromatic;    flowers  in 
axillary  spikes;  pod  indehiscent,  l-seeded;  herbs.  7.  Psoralea. 


t'* 
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Leaves  equally  pinnate,  the  rachis  produced  into  a  branched  tendril, 
rarely  terminating  in  a  bristle  or  imperfect  leaflet. 

Style  hairy  all  around  at  summit 8.  Vicia. 

Style  hairy  on  the  upper  side 9.  Lathyrus. 

Leaves  equally  or  unequally  i)innate,  the  leaflets  commonly  3  to  many, 
sometimes  1  or  2;  flowers  in  umbels,  sometimes  solitary 

10.  Lotus. 
Leaves  3-foliolate.                        « 

Flowers  in  a  head  or  head-like  inflorescence,  rarely  in  a  cajpitate 
umbel  or  short  spike;  corolla  withering-persistent  after  flower- 
ing; leaves  palraately  8,  sometimes  4  or  5-foliolate 

11.  Trifolium. 
Flowers  in  a  raceme  or  spike;   corolla  deciduous  after  flowering; 

leaves  pinnately  3-foliolate. 

Pod  small,  globose;  style  filiform 12.  Melilotus. 

Pod  curved  or  spirally  coiled;  style  subulate.  .  .  13.  Medicago. 
Calyx  deeply  bilabiate;   stamens  5  long  and  5  short,  their  filaments 
monadelphous  but  jfree  at  apex;  flowers  racemose,  mostly  in  whorls; 
leaves  palmate,  of'  4  to  many  leaflets 14.  Lvpinus. 

1.  CERCIS  L.     Judas  Tree. 

Shrubs.  Flowers  red-purple,  in  umbel-like  fascicles,  appearing 
from  winter  buds  in  advance  of  the  simple  leaves.  Stipules  caducous. 
Calyx  in  an  thesis  broader  than  long,  with  5  broad  obtuse  teeth. 
Corolla  obscurely  papilionaceous;  banner  smaller  than  the  wings  and 
enclosed  by  them  in  the  bud;  kiel-petals  larger  than  the  "Wing-petals 
and  not  united.  Stamens  10,  distinct,  declined,  the  filamenti  clavate- 
dilated  towards  the  base.  Pod  oblong,  very  flat,  the  upp^  suture 
with  a  winged  margin.     Embryo  straight. 

1.  C.  occidentalis  Torr.  Western  Red-bud.  Eight  to  10  ft. 
high,  the  branches  rather  widely  spreading;  leaves  round,  cordate  at 
base  with  nearly  closed  sinus,  2J  to  3J  in.  broad;  pods  about  2  in. 
long  arfd  8  lines  wide. 

Foothills  of  the  Sierra  Nevada  and  inner  Coast  Ranges.    Mar.-Apr. 

2.  THERMOPSIS  R.  Br.     False  Lupine. 

Perennial  herbs  with  commonly  erect  clustered  stems.  Leaves 
palmately  3-foliolate,  petioled,  and  with  free  leaf-like  stipules. 
Flowers  yellow,  in  a  terminal  raceme,  the  pedicels  subtended  by 
persistent  bracts.  Calyx  campanulate,  deeply  toothed,  the  two  upper 
teeth  in  ours  almost  completely  united.  Banner  roundish,  shorter 
thdn  the  oblong  wings,  the  sides  reflexed;  keel  nearly  straight,  obtuse, 
its  petals  very  lightly  joined,  equaling  the  wings.  Stamens  distinct. 
Pod  long,  linear,  flat,  several-seeded.  (Greek  thermos,  lupine,  and 
opsis,  resemblance.) 

1.  T.  macrophylla  fl.  &  A.  Stems  somewhat  branched  above,  1 
to  2  ft.  high;  leaves  silky  or  whitish-pubescent  when  young,  soon 
glabrate,  at  least  above;  leaflets  broadly  or  narrowly  obovate  and 
often  more  or  less  rhomboidal,  acute  at  each  end,  or  some  obtuse 
above  (even  on  the  same  plant),  1 J  to  3  or  4  in.  long;  stipules  strongly 
oblique  or  not  at  all  oblique,  even  on  the  same  plant,  longer  than  the 
petioles;  upper  lip  of  calyx  slightly  notched;  lower  calyx-teeth 
shorter  than  or  as  long  as  tube;  raceme  rather  dense,  3  to  6  in.  long; 
pod  straight,  silky,  2  to  6-seeded. — (T.  Californica  Wats.) 

21 
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Monterey,  Brewer^  no.  704;  Glen  wood,  Santa  Cruz  Mountains; 
San  Mateo  Co.;  Marin  Co.;  Sonoma  Co.;  Napa  Valley,  and  north- 
ward to  Mendocino  Co.  Not  known  from  the  inner  North  Coast 
Kanges  nor  from  Contra  Costa  or  Alameda  Cos.  Leaves  and  leaflets 
so  variable  in  size,  outline,  and  pubescence  that  Watson's  T.  Cali- 
fornica  (founded  primarily  on  specimens  from  Corte  Madera)  is  here 
readily  included.  The  var.  velutina  Greene  from  Mt.  Hamilton  has 
small  leaflets  with  a  dense  velvety  pubescence. 

3.  XYLOTHERMIA  Greene. 

Very  rigid  and  spiny  evergreen  shrub.  Leaves  palmately  1  to 
3-foliolate,  nearly  sessile  and  without  stipules.  Flowers  large, 
purple,  axillary,  solitary  and  short-pediceled.  Calyx  campanulate 
(turbinate  or  clavate  at  base),  the  border  with  4  very  low  broad  teeth. 
Petals  equal,  the  banner  orbicular  with  reflexed  sides,  the  wing-  and 
keel-petals  oblong,  the  latter  distinct  and  straight.  Stamens  distinct. 
Pod  linear,  flat,  stipitate,  straight,  several-seeded.  (Greek  xulon, 
wood,  and  thermos,  lupine.) 

1.  X.  mo nt ana  (Nutt.)  Greene.  Pickeringia.  Densely  branched 
shrub,  3  to  6  ft.  high,  the  brg,nchlets  very  spinose;  leaflets 
oblong-oblanceoJate,  acute  at  each  end,  entire,  2  to  6  lines  long; 
flowers  near  ihe  ends  of  the  branchlets,  rose-purple,  J  in.  long,  on 
very  short  pedicels,  bearing  2  minute  subulate  bractlets  near  the 
middle;  stamens  persistent;  pod  exserted  on  the  stipe,  about  2  in. 
long,  6  to  10-seeded,  somewhat  constricted  between  the  seeds. 

Higher  altitudes  of  the  Coast  Ranges:  frequent  on  dry  slopes  from 
Mt.  St.  Helena,  the  Vaca  Mountains  and  Mt.  Tamalpais  southward 
to  Southern  California.     May-June. 

4.  ASTRAGALUS  L.     Rattle-weed.     Loco-weed. 

Herbs  with  odd-pinnate  leaves.  Flowers  purple,  pale  yellow  or 
white,  in  spikes,  racemes  or  heads.  Racemes  mostly  spike-like,  either 
the  pedicels  very  short  or  the  flowers  crowded.  Calyx  6-toothed. 
Corolla  usually  long  and  narrow;  keel  obtuse.  Stamens  diadelphous; 
anthers  all  alike.  Pod  2  to  many-seeded,  commonly  turgid  or 
inflated  and  bladder-like,  1-celled  or  partly  2-celled  by  the  intrusion 
of  one  or  both  sutures,  tardily  dehiscent.  Seeds  small,  usually 
reniform  on  slender  funiculi.  (Ancient  Greek  name  for  some  legu- 
minous plant.) 

Annuals. 
Pods  didymous,  wrinkled,  2-seeded. 
Spikes  capitate  or  oblong;  pods  erect,  little  exserted  from  the  calyx  .  ,  . 

1.  A.  didymocarpUB, 
Spikes  cylindrical;  pods  deflexed,  well  exserted  from  the  calyx 

2.  A.  nigreacena. 
Pods  not  didymous,  nor  wrinkled,  several-seeded ;  inflorescence  capitate. 

Pods  narrowly  oblong,  not  beaked 3.  ^.  tener. 

Pods  with  a  stout  body  and  long  incurved  beak.    .  .  4.  A.  Breweri. 
Perennials;  pods  1-celled  except  no.  11. 
Pods  inflated  or  bladder-like  and 
Stipitate. 
Stipe  long  and  flliform;  leaflets  21  to  31 5,  A.  leucophyllua. 


PEA    FAMILY.  291 

Stipe  recurved,  little  exceeding  the  calyx;  leaflets  9  to  21 

6.  Aroxyphyaus. 
Sessile  in  the  calyx. 
Peduncles  mostly  longer  than  the  leaves;  flowers  spreading  or  deflexed. 

Flowers  white;  stipules  distinct 7.  A.  Crotalarix. 

Flowers  yellowish  white  or  greenish;  stipules  mostly  united  opposite 

thepletiole;  raceme  often  long 8.  ^.  M&nziesii. 

Peduncles  shorter  than  the  leaves;  flowers  mostly  erect,  yellow  or 

creamish ;  stipules  distinct ;  raceme  short 

9.  A.  Douglaaii. 
Pods  not  inflated. 
Herbage  hoary;  raceme  dense,  1^  to  2  in.  long;  pods  crowded,  retrofsely 

imbricated,  4  lines  long 10.  ^.  pycnostachya. 

Herbage  nearly  glabrous;  racemes  loose,  3  to  6  in.  long;  pods  deflexed, 
2}4  lines  long 11.  ^.  Clevelandi. 

1.  A.  didymocarpus  H.  &  A.  Slender,  3  to  10  in.  high,  puhes- 
cent;  leaflets  9  to  16,  narrowly  oblong  to  linear  and  more  or  less 
cuneate,  sharply  notched  at  apex,  3  to  6  lines  long;  spikes  dense, 
capitate  or  oblong,  4  to  6  lines  long,  on  long  peduncles;  flowers  IJ  to 
2 J  lines  long,  dull  purplish;  calyx  rather  densely  hirsute  with  black 
hairs;  pods  with  a  minute  short  scattered  pubescence;  erect,  2  lines 
long  and  about  as  broad,  scarcely  exserted  from  the  calyx,  strongly 
nerved  transversely,  so  deeply  2-lobed  lengthwise  as  to  be  divided 
into  2  cells,  the  fruit  therefore  twin-like  with  1  large  teed  in  each 
cell. 

Low  hills:  Antioch  and  Kirker  Pass  southeastward  to  the  head  of 
the  San  Joaquin  Valley  and  westward  to  San  Luis  Obispo  Co.     Apr. 

2.  A.  nierescens  Nutt.  Smaller  and  more  slender  than  the  last 
and  less  pubescent;  flowers  dull  and  commonly  minute  but  sometimes 
large;  fruiting  spikes  cylindrical,  much  less  dense,  3  to  10  lines  long; 
pods  deflexed,  well  exserted  from  the  calyx,  hirsute-pubescent, 
wrinkled  and  strongly  obcompressed. 

Vaca  Mountains;  Mt.  St.  Helena;  Mt.  Diablo;  Berkeley;  Marin 
Co.  and  southward  to  Southern  California.  Also  in  the  Sierra  Foot- 
hills.    Apr. 

3.  A.  tener  Gray.  Slender,  4  to  9  in.  high,  minutely  pubescent; 
leaflets  9  to  15,  linear  or  cuneate,  either  acute  or  emarginate  at  apex; 
inflorescence  capitate,  the  head  5  to  9-flowered;  flowers  purple  and 
white,  5  lines  long;  calyx  with  minute  and  short  appressed  brown 
hairs;  pod  silvery  when  young,  glabrous  when  mature,  coriaceous, 
narrowly  oblong,  8  lines  long,  somewhat  incurved,  2-celled,  5  to  10- 
seeded;  fruiting  peduncle  2  in.  long,  at  length  spreading,  declined  or 
even  reflexed. 

Alkaline  fields,  mostly  in  moist  places:  Solano  Co.  to  Alameda  Co. 
May. 

4.  A.  Breweri  Gray.  Much  like  the  preceding  but  smaller, 
relatively  stouter  and  the  leaflets  broader;  heads  5  to7-flowcred;  pods 
1-celled  or  nearly  so,  the  body  short  with  a  long  incurved  beak. 

First  collected  in  Sonoma  Valley  by  Brewer,  California  Geological 
Survey,  no.  979,  Apr.  18,  1862. 

6.  A.  leucophyllus  T.  &  G.  Stem  erect,  stoutish,  2  or  3  ft.  high, 
the  growing   parts  silvery-canescent,  glabrate  and  greenish  In.  «.^% 
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leaflets  21  to  31,  narrowly  oblong  or  linear,  6  to  10  lines  long;  raceme 
densely  flowered  and  long-peduncled;  flowers  6  to  8  lines  long; 
calyx-teeth  subulate,  about  J  the  length  of  the  oblong  tube;  corolla 
yellowish  white;  pod  obliquely  oval,  thin,  IJ  to  IJ  in.  long,  on  a 
filiform  pubescent  stipe  of  almost  equal  length. 

Low  dry  hills:  western  side  of  the  Lower  Sacramento  Valley;  Mt. 
Diablo  Kange  from  Livermore  Pass  westward  to  Niles  Canon. 

6.  A.  oxyphysus  Gray.  Habit  of  the  preceding;  growing  parts 
canescent,  becoming  green  but  not  glabrous;  leaflets  9  to  21,  oblong, 
IJ  in.  long  or  less,  the  lower  as  much  as  5  lines  wide;  penduncle 
much  exceeding  the  leaves,  bearing  an  elongated  densely  flowered 
raceme;  corolla  greenish  white,  8  lines  long;  pod  IJ  in.  long,  clavate- 
obovate,  oblique,  acuminate  at  apex,  strongly  contracted  at  base  into 
the  recurved  stipe  which  exceeds  the  calyx. 

Dry  hills  of  the  Mt.  Diablo  Kange;  first  collected  near  Arroyo  del 
Puerto,  western  Stanislaus  Co.,  by  Brewer,  no.  1259. 

7.  A.  Crot^lariae  (Benth.)  Gray.  Glabrous,  except  the  pubes- 
cent growing  parts;  stems  stout,  decumbent;  leaflets  21  to  35,  linear- 
oblong  to  broadly  obovate,  retuse  or  obtuse,  thickish,  5  to  12  lines 
long;  stipules  triangular-subulate,  distinct;  racemes  4  to  10  in.  long; 
calyx-teeth  Broadly  subulate,  one-half  as  long  as  the  short-campanulate 
tube;  corolla  white,  6  lines  long;  pod  almost  papery,  much  inflated, 
ovoid,  1  to  IJ  in.  in  length. 

San  Francisco  to  Southern  California.     May. 

8.  A.  Menziesii  Gray.  Plant  stout,  erect,  2  to  4  ft.  high;  young 
herbage  whitish  pubescent,  soon  green,  but  hirsute-pubescent;  leaflets 
21  to  43,  commonly  crowded  on  the  rachis,  broadly  oblong,  less 
frequently  cuneate-obovate  or  narrowly  ovate,  usually  retuse  at  apex, 
5  to  8  lines  long;  stipules  broad,  not  pointed,  all  but  the  uppermost 
continued  around  the  stem  and  nearly  meeting  or  even  united  on  the 
side  opposite  the  leaf;  corolla  4  to  6  lines  long,  yellowish  white  or 
greenish,  the  keel  purple- tipped;  raceme  short  and  dense  (IJ  in.  long), 
or  longer  and  loose;  peduncles  3  to  6  in.  long;  pod  thin- walled,  1  to 
2  in.  long,  otherwise  similar  to  the  preceding. 

Sandy  soils  near  the  coast:  San  Francisco  and  Alameda  to  Monterey 
and  southward.     June-Aug. 

9.  A.  Douglasii  (T.  &  G.)  Gray.  Herbage  cinereous  when 
young,  almost  glabrous  in  age;  stems  ascending,  1  ft.  high;  leaflets 
numerous,  linear  to  oblong,  4  to  9  lines  long;  stipules  mostly  subu- 
late; peduncle  shorter  than  the  leaves,  bearing  a  dense  10  to  20- 
flowered  raceme;  calyx-teeth  subulate,  shorter  than  the  campanulate 
tube;  corolla  scarcely  twice  the  length  of  the  calyx,  4  lines  long, 
yellow  or  creamish;  pod  thin-walled,  obliquely  ovoid,  H  to  2  in.  long. 

Gravellv  stream-beds:  San  Benito  Kiver  and  soutnward  in  the 
Coast  Ranges. 

10.  A.  pycnostachys  Gray.  Herbage  more  or  less  villous-hoary; 
stems  stoutish,  1  or  2  ft.  high;  leaflets  numerous  (about  18  or  19  pairs), 
linear  to  oblong;  flowers  numerous  in  a  densQS|k{)long  or  cylindrical 


PEA    FAMILY.  293 

spike-like  raceme,  IJ  to  2  in.  long;  peduncle  longer  than  raceme; 
corolla  5  to  6  lines  long;  pods  crowded,  retrorsely  imbricated,  ovate, 
narrowed  at  apex  into  the  persistent  and  prominent  style,  somewhat 
flattened  laterally  and  margined  by  the  prominent  sutures,  1 -celled, 
the  wall  thin  and  reticulated;  body  of  pod  3  to  4  lines  long;  seeds 
1  to  3.  . 

Salt  marshes  or  about  springy  places  in  open  canons  in  Marin  Co. 
near  the  sea:  Bolinas  Bay,  Bola7ider,  1868;  Mins  M.  E.  ParnanSj  1896; 
Drake's  Bay,  Jepson,  1900;  Point  Reyes.     June. 

11.  A.  Cleveland!  Greene.  Herbage  yellowish  green  and  nearly 
glabrous;  stems  slender,  erect,  2  to  3  u.  high;  leaflets  15  to  21,  3  to  7 
lines  long,  narrowly  oblong,  broadest  below  the  middle;  peduncles 
very  long,  much  exceeding  the  leaves,  bearing  a  loose  spike-like 
raceme  4  to  6  in.  long;  corolla  white;  pod  coriaceous,  oblong,  acute, 
finely  nerved  on  the  sides,  2J  lines  long,  deflexed,  2-celled. 

Local  in  the  hilly  region  between  the  Mayacamas  and  inner  Coast 
Ranges:  Indian  Valley,  Lake  Co.,  Daniel  Clevelaml^  1882;  Butt's 
Canon,  northern  Napa  Co.,  Jepson,  1897.     June-July. 

6.  GLYCYRRHIZA  L.     Liquorice. 

Perennial  herbs  with  glandular-viscid  herbage,  odd -pinnate  leaves 
and  minute  stipules.  Flowers  yellowish  white,  in  axiUiiry  peduncled 
spikes.  Calyx  6-cleft,  with  the  2  upper  lobes  shorter  or  partly  united. 
Stamens  monadelphous  or  diadelphous,  the  alternate  anftiers  smaller. 
Ovary  2  to  many-ovuled;  style  short  and  rigid,  curved  at  the  tip. 
Pod  short,  flattened,  prickly,  few-seeded,  indehiscent.  (Greek 
glukus,  sweet,  and  rhiza,  root.) 

1.  G.  lepidota  Nutt.  var.  glutinosa  TVats.  More  or  less  viscid- 
puberulent,  or  the  peduncles  with  spreading  glandular  hairs;  stems 
erect,  2  ft.  high,  sometimes  scurfy  or  with  minute  scales;  leaflets  11 
to  15,  oblong-  to  ovate-lanceolate,  1  to  IJ  in.  long;  stipules  persistent; 
spikes  broadly  oblong,  exceeding  1  in.,  the  peduncles  shorter,  or  more 
commonly  longer  and  as  much  as  2 J  in.  long;  flowers  yellowish  white; 
calyx  very  glandular;  pod  oblong,  J  in.  long,  reddish-brown,  bur- 
like,  beset  with  hooked  prickles,  2  to  6-seeded. 

Rich  soil  of  low  or  moist  lands  in  the  valleys  or  on  the  plains: 
Solano  and  Sonoma  Cos.  to  Alameda  Co.  and  southward  to  Southern 
California.     June. 

6.  AMORPHA  L. 

Deciduous  shrubs  with  pellucid-glandular  heavy-scented  herbage. 
Leaves  odd-pinnate,  with  caducous  stipules  and  stipels.  Flowers 
small,  violet  or  purple,  in  long  and  narrow  terminal  spikes,  which 
are  either  solitary  or  clustered.  Calyx  obconic,  6-toothed,  persistent. 
Petals  wanting  except  the  banner,  this  erect,  concave,  unguiculate. 
Stamens  10,  monadelphous  at  the  very  base;  otherwise  distinct.  Pod 
short,  but  exceeding  the  calyx,  1  or  2-seeded,  tardily  dehiscent. 
(Greek  amorphos,  deformed,  alluding  to  the  corolla.) 

1.  A.  hispidula   Greene.     Four  to  7  ft.  high;   leaflets  11  to  27, 
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oblong-elliptical,  mucronulate  at  the  retuse  apex,  shortly  petioled, 
7  to  12  lines  long;  rachis  pubescent  and  with  prickle-like  glands 
scattered  among  the  sessile  ones,  often  becoming  glabrous  late  in 
the  season;  stipules  and  bracts  lanceolate,  deciduous;  racemes  2  to 
4  in.  long;  calyx  1\  lines  long,  its  teeth  silky,  lanceolate,  twice  the 
length  of  the  tube;  corolla  twice  as  long  as  the  calyx;  pod  2J  lines 
long,  with  many  low' circular  glands  which  are  depressed  or  somewhat 
excavated  in  the  center. 

Wooded  canons:  Pope  Valley,  Bolander,  and  Calistoga  to  Mt. 
Tamalpais  and  southward  near  the  coast.     May. 

7.  PSORALEA  L. 

.Ours  perennial  herbs.  Herbage  heavy-scente^,  punctate  with  dark 
dots.  Leaves  3-foliolate;  stipules  free  from  the  petiole.  Flowers 
purple  or  whitish  in  spikes  or  racemes.  Calyx  5-cleft,  its  lobes 
nearly  equal.  Keel  broad,  obtuse,  joined  to  the  wings.  Stamens 
monadelphous  or  diadelphous;  anthers  uniform.  Pod  seldom  exceed- 
ing the  calyx,  1-seeded,  indehiscent.  (Greek  psoraleos,  scurfy  or 
rough,  the  glands  wart-like  in  some  species.) 

Two  shrubby  cultivated  species  of  Psoralea  are  said  to  have  been 
found  wild  in  the  Bay  Kegion:  P.  glandulosa  L.  has  pinnately 
3-foliolate  leaves  with  ovate-lanceolate  leaflets  2  in.  long,  the  petioles 
1  to  IJ  in.  long;  flowers  bluish,  more  or  less  verticillate,  in  racemes. 
P.  BRACTEATA  L.  (P.  fruticosa  Kellogg)  has  palmately  trifoliolate 
leaves;  leaflets  J  to  J  in.  long,  oblong-obovate,  mucronate;  petioles 
1  to  2  lines  long;  spikes  short,  dense,  terminal,  not  peduncled. — 
''Streams  of  Mt.  Tamalpais,  F.  P.  McLean,  1873." 

Leaves  pinnately  3-foliolate. 
Stem  prostrate;  leaves  and  peduncles  erect;  flowers  racemose;  stamens 

diadelphous 1.  P.  orbicularis. 

Erect  plants. 
Flowers  in  spikes,  purple. 
Peduncles  shorter  than  the  leaves;  stamens  monadelphous 

2.  P.  atrobilina. 
Peduncles  much  surpassing  the  leaves;  tenth  stamen  nearly  free. 

More  or  less  pubescent;  calyx-teeth  exceeding  the  petals 

3.  P.  macrostachya. 
Nearly  glabrous  but  for  the  elevated  roundish  glands  on  the  stem; 

calyic-teeth  shorter  than  the  petals 4.  P.  Douglasii. 

Flowers  in  racemes,  greenish  white;  stamens  monadelphous 

5.  P.  physodes. 
Leaves  palmately  5-foliolate 6.  P.  Catifornica. 

1.  P.  orbicularis  Lindl.  Herbage  finely  pubescent,  the  inflo- 
rescence villous;  stems  prostrate,  creeping  and  rooting,  the  long- 
stalked  leaves  and  racemes  erect;  leaflets  2 J  to  3  in.  long,  the  lateral 
pair  obovate,  the  middle  one  more  nearly  orbicular;  petioles  6  to  16 
in.  long;  spike  varying  from  3  or  4  in.  to  10  in.  long,  borne  on 
peduncles  which  equal  or  exceed  the  leaves;  flowers"  6  lines  long; 
calyx  with  stipitate  glands  scattered  among  the  hairs,  cleft  almost  to 
the  base,  the  lowest  tooth  as  long  as  the  purplish  corolla;  pod  ovate, 
acute,  3  lines  long. 

Grassy  vales  or  meadows:  near  the  coast  from  Southern  California 
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and  Monterey  to  Marin  Co.  and  Point  Arena;  northward  ranging 
towards  the  interior  (Howell  Mountain,  Mt.  Shasta),  but  only  at 
considerable  altitudes.  June.  Peduncles  sometimes  as  much  as 
22  in.  high. 

2.  P.  strobilina  H.  &  A.  Erect,  2  or  3  ft.  high,  villous  through- 
out and  glandular-pubescent  on  the  branches,  peduncles  and  peti- 
oles; leaflets  orbicular  to  rhombic-ovate,  more  glabrous  above,  2  in. 
long;  stipules  large,  membranous,  acuminate;  peduncles  shorter  than 
the  leaves;  spikes  short-oblong,  the  bracts  very  lai^e,  deciduous; 
calyx  6  lines  long  or  more,  the  lower  tooth  much  the  longest  and 
equaling  the  purple  corolla;  stamens  monadelphous;  ovary  pubescent. 

Hill  country  from  Contra  Costa  Co.  and  Alameda  Co.  (Oakland 
Hills,  Torrey,  1865)  to  Santa  Cruz  (Bolander,  1866).  Seldom 
collected. 

3.  P.  macrostachya  DC.  Nearly  glabrous,  villous-pubescent  or 
tomentose;  stems  erect,  4  or  6  or  even  8  or  10  ft.  high;  leaflets  ovate- 
lanceolate,  truncate  to  acute  at  base,  IJ  to  3  in.  long;  peduncles  very 
much  exceeding  the  leaves;  spikes  broadly  cylindrical,  silky-villous 
with  white  hairs;  bracts  broad,  acuminate,  as  long  as  the  flowers; 
calyx  3  to  6  lines  long,  the  lower  tooth  a  little  the  longest,  exceeding 
the  purple  petals;  tenth  stamen  nearly  free;  pod  hairy,  ovate-oblong, 
acute,  flattened,  3  or  4  lines  long. 

Along  rivers  and  larger  streams  in  the  valleys,  following  the  canon 
bottoms  in  the  mountains,  and  abounding  in  the  salt  marshes.  The 
most  common  and  widely  distributed  species  of  the  genus,  occurring 
both  in  the  Coast  Ranges  and  Sierra  Foothills.  The  next  is  a  very 
closely  allied  form. 

4.  P.  Douglasii  Greene.  Habit  of  the  preceding,  but  more 
slender,  nearly  glabrous,  the  stem,  and  often  the  petioles,  sprinkled 
with  elevated  dot-like  glands;  leaflets  rhombic-ovate,  IJ  to  2 J  in. 
long;  racemes  narrower  than  in  the  last,  2  to  3  in.  long,  on  slender 
peduncles  3  or  4  in.  long;  bracts  deltoid  and  long-acuminate,  cadu- 
cous; rachis  and  calyx  densely  short-villous,  the  hairs  often  blackish, 
the  segments  of  the  latter  just  shorter  than  the  violet  corolla. 

Apparently  not  common.  Santa  Clara  Co.  to  Marin  Co.  Aug.- 
Sept. 

6.  P.  physodes  Dougl.  Low,  mostly  but  1  ft.  high,  nearly  gla- 
brous; leaflets  ovate,  varying  to  orbicular,  mostly  acute,  1  to  2  in.  long; 
peduncles  shorter  than  the  leaves  or  exceeding  them;  racemes  short, 
dense,  the  bracts  small;  calyx  cup-shaped,  its  teeth  very  short  and 
subequal,  slightly  villous  with  usually  dark  hairs,  rather  more  than 
J  as  long  as  the  corolla,  at  length  mucjfi  enlarged  and  inflated;  corolla 
6  to  6  lines  long;  petals  greenish  white,  the  keel  purple- tipped;  pod 
roundish,  compressed,  3  lines  long. 

Common  in  open  spots  on  bushy  or  wooded  slopes  of  the  higher 
hills  or  mountains:  Monterey;  Gabilan  Mountains;  Mt.  Diablo  Ilange; 
"Wild-cat  Canon;  Marin  Co.  and  northward.     Apr.-June. 

6.  P.  Californica  Wats.     Low  and  tufted,  the  stems  many  from 
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a  woody  often  branched  caudex;  pubescence  silky  and  appressed; 
leaves  palmately  compound;  leaflets  5,  orbicular-obovate  and  cuneate 
at  base,  7  or  8  lines  long;  stipules  scarious,  lanceolate;  racemes  shorter 
than  the  leaves,  dense,  rather  less  than  1  in.  long,  on  short  peduncles; 
calyx  silky-villous,  6  lines  long,  the  linear-acuminate  lobes  a  little 
exceeding  the  petals;  pod  oblong,  narrowed  to  a  lanceolate  beak, 
thin-walled,  villous;  seed  dark  brown,  2  lines  long  or  more. 

A  rare  plant:  summit  of  Mt.  Diablo  (the  only  known  locality 
within  our  limits);  headwaters  of  the  Salinas,  Palmer.     May-July. 

8.  VICIA  L.     Vetch.     Tare. 

Annual  or  perennial  herbs  with  weak  angular  stems,  often  slightly 
climbing.  Leaves  pinnate,  with  several  to  many  leaflets  and  semi- 
sagittate  stipules,  the  rachis  ending  in  a  simple  or  branched  tendril. 
Peduncles  axillary.  Flowers  solitary  or  racemose.  Calyx  6-toothed, 
the  3  lower  teeth  often  longer.  Banner  oblong,  or  appearing  so  by 
the  turning  back  of  the  edges;  wings  united  to  the  middle  of  the 
keel.  Stamens  more  or  less  diadelphous.  Style  filiform  with  a  tuft 
of  hairs  below  the  stigma  all  around  or  sometimes  only  on  the  back. 
Pod  flat,  2-valved,  2  to  several-seeded.  Seeds  globose,  the  funiculus 
expanded  above  to  cover  the  hilum,  thus  arillate.  Cotyledons 
remaining  under  ground   in  germination.     (Classical   Latin  name.) 

Annuals;  flowers  fe\ni. 

Flowers  subsessile,!  or  2  in  the  axils 1.  F.  sativa. 

Peduncles  elongated,  U  to  IJ^  in.  long,  1  or  2-flowered  .  .2.  V.  exigua. 
Perennials;  peduncles  elongated,  several-flowered. 

Leaflets  8  to  12;  peduncles  4  to  8-flowered 3.  F.  Americana. 

Leaflets  20  to  30;  peduncles  7  to  18-flowered 4.  V.  gigantta. 

1.  V.  sativa  L.  Common  Vetch.  Tare.  Stems  slender,  2  ft. 
high;  leaflets  6  to  12,  glabrous,  or  the  margins  slightly  ciliate,  oblong 
or  narrower,  truncate  or  retuse,  mucronate,  f  to  over  1  in.  long; 
stipules  small,  toothed;  flowers  solitary  or  geminate,  nearly  sessile, 
the  pedicels  1  line  long  at  most;  corolla  8  lines  long,  little  longer 
than  the  calyx;  banner  purple,  wings  red;  calyx-teeth  subulate- 
setaceous,  exceeding  the  tube. 

Naturalized  from  the  Old  World:  Santa  Cruz,  Anderson,  1878; 
Berkeley;  Napa  Valley,  1893;  Sonoma,  Brewer,  1862. 

2.  V.  exieua  Nutt.  California  Vetch.  Very  slender,  1  to  2 
ft.  high;  leaflets  4  to  12,  oblong  to  narrowly  linear,  acute  or  obtusish; 
peduncles  filiform,  shorter  than  the  leaves,  J  to  2  in.  long,  1  or 
2-flowered;  flowere  2  or  3  lines  long,  white  or  purplish;  pods  glabrous, 
4  or  6-soeded. 

Stony  or  sandy  soil:  Tracy;  San  Mateo  Co.;  more  common  in 
Southern  California.     Apr. 

Var.  Hassei  (V.  Hassei  Wats.).  Stouter;  leaflets  deeply  notched 
at  apex,  the  notch  mucronate;  pod  5  to  8  or  sometimes  only  S-seeded. 
— Benicia,  Bigelow,  the  upper  lo^es  not  notched;  Livermore;  to 
Southern  California.     Not  common  within  our  limits. 

3.  V.  Americana  Muhl.     Nearly  glabrous;  stems  2  to  8  ft.  long, 
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trailing  or  climbing  by  branched  tendrils,  sharply  4-sided  or  -winged 
at  the  angles;  leaflets  mostly  broadly  oblong,  often  widest  above  the 
middle,  usually  obtuse,  mucronulate,  less  than  1  in.  long;  peduncles 
shorter  than  the  leaves,  4  to  7  or  8-flowered;  flowers  at  first  purplish, 
changing  to  bluish,  9  lines  long;  calyx-tube  2  lines  long,  the  lower 
teeth  longer  (1  line  long),  the  upper  approximate,  incurved. 

Common  in  the  hill  country.  Feb. -May.  Very  variable  in 
foliage.  The  following  leaf  varieties  may  be  distinguished:  Var. 
linearis  Wats.,  leaflets  1  to  IJ  in.  long,  IJ  lines  wide  or  less.  Var. 
tnincata  Brewer,  leaflets  truncate  at  apex  and  3-denticulate. 

^  4.  V.  gigantea  Hook.  Stout,  somewhat  pubescent,  climbing 
several  ft.  his:h  and  often  forming  extensive  tangles  and  draperies 
over  shrubs;  leaflets  20  to  30,  narrowly  oblong  or  tapering  somewhat 
from  the  base  to  the  obtuse  mucronulate  apex;  peduncles  7  to  18- 
flowered;  calyx  short,  lower  teeth  about  equaling  the  tube;  corolla  6 
or  7  lines  long,  pale  purple;  pods  oblong,  IJ  in.  long,  glabrous,  3  or 
4-seeded. 

San  Francisco  and  Oakland  northward  near  the  coast.  Mar.-June. 
Herbage  blackening  in  drying. 

9.   LATHYRUS  L.     Pea. 

Herbs,  ours  perennial.  In  technical  character  and  in  habit  very 
similar  to  Vicia.  Banner  roundish  or  very  broad.  Upper  teeth  of 
calyx  commonly  shorter  than  the  lower.  Leaflets  usually  larger,  in 
ours  3  to  5  pairs,  mostly  mucronate;  rachis  in  some  species  not  pro- 
longed into  a  tendril.  Style  flattish,  hairy  along  the  upper  side  only, 
i.  e.,  next  the  free  stamen.  Seeds  as  in  tlie  preceding.  (Old  Greek 
name  of  the  Pea.) 

Leaves  without  tendrils;  pod  shortly  stipitate. 

Peduncle  short,  1  or  2-flowered ;  stipules  small 1.  L.  Torreyi. 

Peduncle  longer  than  the  leaves,  2  to  6-flowered ;  stipules  larger  than  the 

leaflets 2.  Z.  litUiralia. 

Leaves  tendril-bearing;  racemes  many-flowered ;  pod  sessile. 
Stems  angled. 
Herbage  dark  green,  more  or  less  pubescent;  diffuse  or  climbing  plants; 
leaflets  1  in.  long;  stipules  narrowly  semi-sagittate,  the  lobes  mostly 
lanceolate   and  entire;    corolla   purplish  or   purplish-tinged:  var. 

vuherultM  of 3.  L.  vesiitus. 

Herbage  light  green,  glabrous;  leaflets  mostly  exceeding  1  in.,  obtuse  at 
base  and  apex;  stipules  large,  broadly  semi-sagittate,  ovate,  acumi- 
nate, the  basal  lobe  broad,  rounded  and  toothed;  corolla  rose-purple. 

4.  L.  Bolanderi, 
Stems  winged,  the  wing  commonly  herbaceous ;  stipules  small,  commonly 
entire. 
Herbage  puberulent  but  seemingly  glaucous ;  leaflets  elliptic-  to  narrowly- 
oblong,  1^  to  2  in.  long,  acute  at  both  ends,  with  long  straight  nerves 
from  or  near  the  base;  corolla  white  or  yellowish  white,  purple- 
veined 5.  L.  Watsoni. 

Herbage  glabrous  or  nearly  so ;  leaflets  linear-lanceolate,  about  1^  in. 
long;  corolla  rose-purple 6.  L.  Jepsonii. 

t/  1.  L.  Torreyi  Gray.  Herbage  light  green,  sparingly  villous;  erect, 
very  slender,  4  to  9  in.  high;  leaflets  thin,  elliptic  to  ovate  or  oblong, 
6  to  7  lines  long;  leaves  with  a  terminal  leaflet  or  the  rachis  merely 
ending  in  a  point;  stipules  small,  semi-sagittate,  lanceolate,  the  lower 
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lobe  very  short;  flowers  purplish,  6  lines  long;  calyx-teeth  subulate, 
exceeding  the  tube,  or  tne  upper  shorter  and  broader;  pod  linear- 
oblong,  pubescent,  1  in.  long,  3  to  5-seeded. 

ShsSy  woods:  Santa  Clara  Co.,  ace.  to  Greene,  and  upper  Napa 
Valley,  JepsoUj  northward  to  Humboldt  Co. 

2.  L.  littoralis  (Nutt.)  Endl.  Stems  many  from  creeping  root- 
stocks,  stout,  decumoent;  nerbage  densely  silky-villous;  leaflets  1  to  3 
pairs  with  a  usually  smaller  or  imperfect  terminal  one,  cuneate-oblong, 
4  to  6  lines  long;  stipules  ovate  or  somewhat  hastate,  2  or  3  times  as 
large  as  the  leaflets;  peduncles  exceeding  the  leaves;  flowers  6  to  8 
lines  long;  calyx-teeth  nearly  equal,  as  long  as  the  tube;  banner 
purple,  the  keel  and  wings  white  or  nearly  so;  pod  oblong,  1  in.  long, 
villous,  3  to  5-seeded. 

Maritime:  seashore  of  Marin  Co.  and  northward. 

3.  L.  vestitus  Nutt.  var.  puberulus.  Low  and  herbaceous,  or 
climbing  several  feet  high  on  shrubs  and  woody  below;  stems  angled; 
leaflets  puberulent  under  a  lens,  dark  green,  lighter  on  the  under  sur- 
face, 1  in.  long,  2  to  4  lines  wide,  tapering  to  both  ends  from  the 
middle,  usually  more  acute  at  apex  than  at  base,  mucronulate;  raceme 
many-flowered  on  a  rather  short  peduncle;  flowers  8  or  9  lines  long, 
purplish  or  purplish-tinged;  lowest  calyx-teeth  lanceolate,  nearly 
equaling  or  exceeding  tiibe;  seed  with  a  small  aril. — (L.  puberulus 
White.) 

The  most  common  species:  Napa  Valley;  Oakland  Hills,  etc. 
Mar.-Apr.,  but  often  flowering  at  all  seasons. 

4.  L.  Bolanderi  Wats.  Herbage  rather  light  colored,  perfectly 
glabrous;  stem  angled;  leaflets  mostly  exceeding  1  in.,  elliptic-ovate, 
obtuse  at  base  and  apex,  mucronulate;  stipules  large,  ovate,  acumi- 
nate or  ovate-lanceolate,  dilated  below  into  a  rounded  toothed  lobe, 
often  5  lines  broad;  lower  calyx-teeth  distinctly  longer  than  tube; 
corolla  rose-purple,  fading  yellowish. 

Type  specimens  in  Gray  Herbarium,  Harvard  University,  collected 
by  Bolander  in  the  Oakland  Hills;  Berkeley,  Tldestrom;  San  Mateo 
Co. ;  Angel  Island,  Vasey.  Apr.  This  may  prove  to  be  but  a  sea- 
board form  of  L.  Watsoni. 

5.  L.  Watsoni  White.  Stems  stoutish,  erect,  IJ  to  2 J  ft.  high, 
with  zigzag  branches;  herbage  light  green,  commonlv  g*laucous,  flnely 
pubescent;  leaves  1 J  to  2  in.  long,  6  to  8  lines  wicle,  tapering  from 
the  middle  to  each  end,  acute,  mucronate,  strongly  several-nerved 
from  the  base,  the  nerves  branching  little  and  almost  parallel;  stipules 
semi-sagittate,  narrow,  the  upper  lobe  lanceolate,  the  lower  lobe  little 
dilated,  commonly  entire;  raceme  few  (5  to  ll)-flowered,  on  a  pedun- 
cle 3  to  7  in.  long;  flowers  10  lines  long,  white,  veined  with  purple; 
lower  calyx-teeth  lanceolate,  subequal,  longer  than  tube;  pod  2  in. 
long,  4  lines  broad;  seed  with  a  small  aril. — (L.  Californicus  Wats.) 

Foothills  of  the  inner  Coast  Kanges  and  sandy  ridges  of  the  Sacra- 
mento Valley  bordering  them;  Sierra  Foothills;  also  Mendocino  Co., 
Sonoma,  and  Carmel   Mission  ace.   to  Watson  in  Gray  Herbarium. 
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Mar.  Distinguished  from  L.  Bolanderi  by  its  much  smaller  and 
narrower  stipules,  by  its  leaflets  which  are  acute  at  both  apex  and 
base,  and  by  the  strong  straight  nerves  from  or  near  the  base,  which 
proceed  much  above  the  middle  of  the  leaflet. 

6.  L.  Jepsonii  Greene.  Herbage  glabrous;  stems  4  to  6  ft.  high, 
strongly  winged  along  the  angles,  the  wings  herbaceous  but  often 
callous-margined;  leaflets  8  to  12,  linear- lanceolate,  mostly  IJin.  long, 
markedly  venulose;  stipules  semi-sagittate,  both  the  apical  and  basal 
lobes  lanceolate;  peduncles  mostly  shorter  than  the  leayes;  corolla 
rose-purple,  9  lines  long;  lower  calyx-teeth  unequal,  the  Vniddle  one 
equaling  the  tube. 

Suisun  Marshes.     Aug. -Sept.  ': 

10.   LOTUS  L. 

Annual  or  perennial  herbs,  some  slightly  suffrutescent.  Leaves 
pinnate,  of  1  to  many  leaflets,  with  foliaceous,  scarious,  or  gland-like 
stipules.  Flowers  in  terminal  or  axillary  umbels,  or  solitary  and 
axillary.  Corolla  yellow,  reddish  or  whitish,  sometimes  pink-tinged 
or  marked  with  purple.  Calyx-teeth  nearly  equal.^  Stamens  diadel- 
phous,  free  from  the  petals;  anthers  all  alike.  Slyfe  incurved.  Pod 
flattened  or  terete,  sessile,  2  to  commonly  several-seeded,  often  septate 
between  the  seeds,  dehiscent  or  indehiscent.     (A  Greek  name.) 

A.  Pods  dehiscent. 

Flowers  and  pods  erect  or  somewhat  diverging,  at  least  not  reflexed. 
Stipules  large,  foliaceous  or  scarious;  leaflets  mostly  equally  distributed  on 
the  opposite  sides  of  the  rachis;  pods  linear-elongated  and  straight, 
tardily  dehiscent;  perennials. 
Stoutish;  bract  borne  somewhat  below  the  umbel;  claws  of  the  petals 
sometimes  obviously  exserted  from  the  calyx. 
Glandular-hispidulous  and  viscid ;  leaflets  II  to  21,  thinnish 

1.  L.  stipularis. 
Nearly  glabrous,  glaucous,  not  viscid;  leaflets  9  to  11,  thick 

2.  L.  cra88ifoliu8. 
Slender;  bracts  borne  at  the  umbel;   claws  of  the  petal  conspicuously 

exserted  from  the  calyx;  banner  yellow. 

Puberulent;  wings  white 8.  X.  Torreyi. 

Glabrous;  wings  pink  or  rose-eolor 4.  L.  formosissimus. 

Stipules  gland-like ;  leaflets  commonly  unequally  distributed  on  the  oppo- 
site sides  of  the  rachis;  pods  readily  dehiscent. 
Flowers  many  in  a  capitate  umbel;  leaflets  8  to  9;  perennial. 
Tall,  1  to  5  ft.  high;  flowers  yellow,  turning  orange.  6.  L.  grandijlorus. 
Low,  the  branches  half -prostrate  or  ascending,  as  much  as  18  in.  long, 
but  seldom  over  6  or  6  in.  high;  flowers  yellowish  white,  turning 

red-purple 6.  L.  leucophseus. 

Flowers  1  to  several,  on  an  elongated  bracted  peduncle ;  rachis  (except 
in  nos.  9  and  10)  conspicuously  dilated ;  annuals. 
Peduncle  2  to  5-flowered;  keel  obtuse;  leaflets  commonly? 

7.  L.  %al8ug'in08U8. 
^..^eduncle  1  or  2-flowered;  keel  obtuse;  leaflets  6  to  9 

8.  L.  8trigosu8. 
Peduncle  l-flowered;  keel  acute;  leaflets  1  to  5. 

Corolla  twice  as  long  as  the  calyx;  pods  constricted  between  the 
seeds;  leaflets  mostly  8  or  4;   herbage  glabrous 

9.  L.  micranthus. 
Corolla  scarcely  exceeding  the  calyx;  pods  not  constricted;  leaflets 

1  to  4.  mostly  8;  herbage  villous-pubescent   .  10.  L.  Americanu8. 
Flowers  solitary,  short-pedicel ed,  not  bracted;  keel  acutely  beaked; 
corolla  much  exceeding  the  calyx ;  annuals. 
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Calyx-teeth  linear,  much  longer  than  the  tube;  pods  oblong,  2  or 
3-seeded     11.  L.  humiatratua. 

Calyx- teeth  equaling  the  tube;  pods  linear,  5  to  7-seeded:  var.  Wran- 
gelianus  of 12.  L.  subpinnatus. 

B.  Pods  indehiscent. 

Flowers  and  pods  reflexed ;  umbels  short-peduncled  or  sessile ;  leaflets  3  to 
6,  rarely  6;  stipules  gland-like;  pods  long-pointed  and  often  arcuate,  1  or 
2-seeded;  claws  of  the  petals  sometimes  obviously  exserted  from  the 
calyx-tube.  * 
Annuals,  mostly  prostrate ;  leaflets  5  to  7 ; 

Calyx  densely  tawny-villous ;  stems  simple 14.  L.  eriophorue. 

Calyx  hirsute  with  whitish  hairs;  stems  much  branched 

13.  L.  Heermanni. 
Perennials. 
Umbels  sessile;  calyx-teeth  subulate,  erect;  leaflets  mostly  3;  tufted  and 

reedy-looking  plant,  the  foliage  scant 15.  Z,.  glaber. 

Umbels  peduncled. 
Calyx-teeth  subulate,  recurved;  habit  and  leaves  similar  to  the  last.  . 

16.  L.  Benthami. 
Calyx-teeth  triangular,  blunt;  leaflets  usually  4   .  17.  L.  Biolcttii. 

1.  L.  stipularis  (Benth.)  Greene.  Erect,  IJ  to  2  ft.  high;  the 
herbage  glandular-hispidulous  and  glutinous;  leaflets  11  to  21,  obovate- 
or  elliptic-oblong,  obtuse  or  acute,  mucronate,  J  to  1  in.  long;  stipules 
large,  ovate-acuminate;  peduncles  much  shorter  than  the  leaves,  6  to 
10-flowered,  with  3-foliolate  petioled  leaf-bract  near  the  umbel; 
corolla  whitish  or  yellowish,  with  purple  marks,  6  lines  long,  the  calyx 
rather  more  than  J  as  long,  its  teeth  broadly  subulate,  J  as  long  as  the 

'^*  tube;  pod  not  known  to  us. — (Hosackia  stipularis  Benth.  Hosackia 

balsamifera  Kell.) 

Sonoma  to  Alameda  Cos.  and  Monterey;  first  collected  by  Douglas. 
The  type  of  Kellogg's  Hosackia  balsamifera  was  collected  on  "sum- 
mits back  of  Oakland,"  July  31,  1866,  by  Kellogg,  who  described  it 
as  glandular-fragrant. 

2.  L.  crassifolius  (Benth.)  Greene.  Erect,  stout,  glaucous  (or 
seemingly  so)  and  somewhat  pubescent;  stems  often  clustered,  2  to  3 
or  5  ft.  high;  branches  comparatively  few,  often  flexuous;  leaves  4 
in.  long  or  more;  leaflets  9  to  11,  occasionally  8  or  12,  sometimes 
inequilaterally  distributed,  elliptic  or  slightly  rhomboidal,  almost 
coriaceous,  10  to  12  lines  long,  on  petiolules  often  1  line  long;  stipules 
ovate  or  roundish,  scarious;  peduncles  shorter  than  the  leaves,  bracted 
above  the  middle  with  a  3-foliolate  petioled  leaf  and  bearing  an  umbel 
of  7  to  12  flowers  on  slender  pedicels;  calj'^x  2 J  lines  long,  with  veiy 
short  acute  teeth;  corolla  greenish  yellow  or  whitish,  marked  with 
purplish  spots,  twice  as  long  as  the  calyx,  which  is  scarious  in  fruit; 
pods  terete,  2  to  2 J  in.  long,  2  to  3  lines  in  diameter,  7  to  1 2-seeded; 
seeds  nearly  2  lines  long. — (Hosackia  crassifolia  Benth.) 

Mountainous  country,  in  dry  places.  Coast  Kanges,  towards  the 
interior:  Mt.  Diablo,  Vaca  Mountains,  etc.  Mt.  Shasta.  Sierras. 
June-July.     First  collected  by  Douglas  in  California. 

3.  L.  Torreyi  (Gray)  Gi*eene.  Stems  erect,  slender,  1  or  2  ft. 
high;  leaves  with  a  fine  indument;  leaflets  7  to  9,  obovate  or  oblong, 
9  to  12  lines  long;   stipules  triangular-lanceolate;    peduncles  longer 
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than  the  leaves,  2  to  6  in.  long;  umbels  7  to  9-flowered,  the  1-folio- 
late  bract  3  to  6  lines  long;  flowers  nearly  J  in.  long;  claws  of  the 
petals  exserted  from  the  calyx  (as  also  in  the  next);  keel  and  wings 
white;  keel  obliquely  incurved  at  apex;  calyx-tube  a  line  long,  the 
subulate  teeth  nearly  as  long;  pod  slender,  1  to  IJ  in.  long. — 
(Hosackia  Torreyi  Gray.) 

Along  streamlets  and  in  low  moist  meadows  of  the  Coast  Ranges: 
Howell  Mountain.     Also  in  the  Sierras.     June. 

4.  L.  fornnosissimus  Greene.  Herbage  glabrous  and  light 
green;  stems  several  from  a  soft  and  much  thickened  taproot, 
decumbent,  5  to  12  in.  long;  leaflets  6  to  7  (or  8),  the  lower  deltoid- 
obovate  and  truncate  or  retuse,  the  upper  obovate-oblong,  4  to  6  lines 
long;  peduncles  1  to  IJ  in.  long;  umbels  4  to  6-flowered,  the  bract 
3-foliolate  and  petioled;  flowers  exceeding  J  in.  long;  calyx  3  lines 
long,  its  teeth  triangular-acuminate,  J  as  long  as  the  tube;  banner 
yellow,  with  an  obvious  upturned  thickened  process  at  base  of  blade 
on  each  side;  wings  pink-tinged  or  rose-red;  keel  yellow,  purple- 
tipped;  pod  straight,  IJ  in.  long,  scarcely  more  than  1  line  broad. — 
(Hosackia  gracilis  Benth.) 

Common  in  moist  ground  along  the  seaboard:  Monterey,  Brewer; 
Lake  San  Andreas,  Davy;  Crystal  Springs,  Eastwood;  Bolinas,  Ches- 
fiut  and  Drew;  Mendocino,  Bolander.  A  beautiful  species,  flowering 
in  Apr.     First  collected  by  Menzies  in  California. 

6.  L.  grandiflorus  (Benth.)  Greene.  Tall  and  stout,  1  to  8 
ft.  high,  appressed  silky-pubescent  or  nearly  glabrous;  leaflets  5  to 
7  or  8,  on  an  elongated  rachis,  obovate  to  oblanceolate,  acute,  6  to  9 
lines  long;  peduncles  elongated,  bearing  a  3  to  8-flowered  umbel 
commonly  subtended  by  a  1-foliolate  bract;  flowers  nearly  sessile, 
bright  yellow,  turning  orange,  7  to  9  lines  long;  banner  4  lines  broad; 
calyx-teeth  broadly  subulate;  pod  slender,  IJ  in.  long,  reddish 
brown,  the  margin  of  the  valves  with  a  whitish  or  callous  line. — 
(Hosackia  grandiflora  Benth.) 

Coast  Range  ridges  from  Mendocino  Co.  to  Santa  Monica.  First 
collected  by  Douglas. 

6.  L.  leucophaeus  Greene.  Perennial,  with  pubescent  or  even 
velvety  herbage,  the  stems  from  a  woody  subterranean  base,  diffusely 
spreading  or  ascending,  10  to  16  or  18  in.  long;  internodes  short; 
leaves  ample;  leaflets  mostly  6,  elliptic  and  obtuse  or  for  the  most 
part  obovate  and  shortly  acute,  6  to  8  lines  long;  peduncles  equaling 
or  exceeding  the  leaves;  umbel  with  a  1-foliolate  bract,  6  to  8-flowered; 
flowers  exceeding  J  in.,  yellowish  white,  changing  to  red-purple; 
banner  3  lines  broad;  calyx  4  lines  long,  its  lobes  subulate-lanceolate, 
nearly  as  long  as  the  tube;  pod  1  in.  long  and  1  line  wide. 

High  dry  ridges:  Mt.  Diablo  Range  ace.  to  Greene;  inner  North 
Coast  Range  (Vaca  Mountains),  Jepson.  June.  Seemingly  of  no 
more  than  varietal  value. 

7.  L.  salsuginosus  Greene.  Minutely  strigose-pubescent;  stems 
ascending  or  prostrate,  somewhat  succulent,  commonly  much  branched. 
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9  to  16  or  often  24  in.  long;  leaflets  6  to  mostly  7,  elliptic-  or  more 
commonly  oblong-obovate,  3  to  7  lines  long;  peduncles  1  in.  long  or 
less,  2  to  5-flowered,  bractless  or  with  a  conspicuous  1  to  3-foliolate 
bract;  corolla  yellow,  3  lines  long,  the  banner  sometimes  shorter  than 
the  wings  and  obliquely  obtuse  keel;  calyx-tube  J  to  f  as  long  as  the 
linear-lanceolate  teeth;  pod  1  in.  long,  10  to  12-seeded;  seeds  obliquely 
oval,  smooth. — (Hosackia  maritima  Benth.) 

Alkaline. flats:  San  Jose,  ace.  to  Greene;  Santa  Cruz,  M.  E.  Jones^ 
and  southward  to  Monterey,  Santa  Barbara,  Toiyey^  and  Santa 
Monica.     Mar.-May. 

8.  L.  strigosus  (Nutt.)  Greene.  Appressed-hirsutulous;  stems 
branched  at  the  base  and  decumbent  or  prostrate;  leaflets  7  to  10, 
oblong  or  narrowly  obovate,  2  to  5  lines  long;  early  peduncles  shorter 
than  the  leaves,  1 -flowered,  bractless;  later  peduncles  often  longer 
than  the  leaves,  frequently  2-flowered  and  bracted;  flowers  3  or  4 
lines  long,  yellow;  calyx  J  as  long,  its  teeth  triangular-acuminate; 

Sod    1    in.  long  or  somewhat  less,  9  to   14-seeded;   seeds  quadrate, 
eeply   notched  at  the  hilum,  minutely  granulate,  J  line  long. — 
(Hosackia  rubella  Nutt.) 

Alameda,  San  Francisco  and  southward.  Apr.-Nov.  The  var. 
NUDiFLORUS  (Hosackia  nudiflora  Nutt.),  with  pods  IJ  times  as  broad 
and  slightly  curved  upward  at  apex  and  flowers  5  lines  long,  occurs 
in  the  Mt.  Diablo  Kange.  Lotus  hirtellus  Greene,  "  canescently- 
hirsutulous,"  "  peduncles  2-flowered,"  Mt.  Diablo  Range  near  Liver- 
more,  is,  doubtless,  of  no  value  specifically. 

9.  L.  micranthus  Benth.  Annual,  glabrous  and  glaucous,  the 
stems  very  slender,  1  or  2  from  the  base  and  erect,  or  rarely  with 
many  difl'use  or  ascending  branches;  leaflets  3  to  5,  mostly  4  with  one 
leaflet  terminal  and  two  on  one  side  of  the  rachis  and  one  on  the 
other,  obovate  to  oblong,  2  to  5  lines  long;  peduncles  filiform,  shorter 
than  the  leaves,  1-flowered,  bracted,  1  to  6  lines  long,  or  in  fruit  as 
much  as  1  in.  long;  flowers  minute,  pale  salmon,  turning  red;  corolla 
twice  as  long  as  the  calyx,  the  teeth  of  the  latter  commonly  shorter 
than  the  tube;  pod  7  to  10  lines  long,  linear,  compi-essed,  constricted 
between  the  oval  or  roundish  smooth  seeds.  —(Hosackia  parviflora 
Benth.) 

Common  in  the  Coast  Ranges  on  grassy  hills,  the  plants,  where 
found,  numerous  and  growing  closely  together:  Napa  Co.;  Sonoma 
Co.;  Mt.  Tamalpais;  Mt.  Diablo  and  southward  to  Monterey. 
Apr. -May. 

10.  L.  Americanus  (Nutt.)  Bisch.  Spanish  Clover.  Annual, 
more  or  less  silky-villous  or  pilose-pubescent,  strictly  erect  and  nearly 
simple,  or  more  commonly  very  diffusely  branched  with  straggling  or 
ascending  stems  2  or  3  ft.  long;  leaflets  1  to  mostly  3,  ovate  to 
oblong,  acute  or  obtusish,  3  to  10  lines  or  the  lower  1  in.  or  more 
long;  peduncles  exceeding  the  leaves,  the  solitary  whitish  or  pinkish 
flower  subtended  by  a  bract  2  to  4  lines  long;  calyx-teeth  subulate- 
linear,  longer  than  the  short  tube,  almost  equaling  the  (2  to  3  lines 


PEA    FAMILY.  303 

long)  corolla;  pod  narrowly  linear,  glabrous,  about  1  in.  long,  5  to 
7-seeded;  seeds  oblong,  smooth,  dark  colored. — (Hosackia  Purshlana 
Benth.) 

Banks  of  streams,  dry  hillsides,  or  on  the  level  lands  of  the  valleys 
and  plains;  very  common  and  widely  distributed,  conspicuous  in  the 
late  summer  and  fall  months. 

11.  L.  hu  mist  rat  us  Greene.  Herbage  soft- villous,  branches  from 
the  base  decumbent,  or  ascending,  •  or  more  often  prostrate  and 
forming  mats  5  to  9  in.  broad;  leaflets  4,  narrowly  oblong  or  cuneate- 
obovate,  3  to  6  lines  long,  the  rachis  over  J  line  broad;  flowers 
sessile,  or  nearly  so,  yellow,  3  or  4  lines  long;  calyx-teeth  linear, 
much  longer  than  the  tube;  wings  at  base  of  blade  joined  above  ovary 
as  in  the  next;  pod  oblong,  pilose,  4  lines  long,  2  or  3-seeded. — 
(Hosackia  brachycarpa  Benth.) 

Abrupt  sunny  hillsides  in  clayey  soil;  Coast  Eanges  and  Sierras. 
Less  common  than  the  next. 

12.  L.  subpinnatus  Lag.  var.  Wrangelianus.  Annual,  low, 
diffusely  brancned,  4  to  7  in.  high;  herbage  sparsely  pubescent  with 
short  hairs,  canescently  villous,  or  nearly  glabrous,  especially  on  the 
upper  surface  of  the  leaflets;  foliage  similar  to  the  preceding;  flowers 
distinctly  pediceled,  bright  yellow,  4  to  4 J  lines  long;  calyx-teeth 
broadly  subulate,  as  long  as  the  tube;  wings  joined  on  the  upper  side 
of  the  ovary  by  the  lobes  or  processes  at  the  base  of  the  blade,  their 
tips  meeting  above  the  keel,  but  not  enfolding  it;  pod  pubescent, 
linear,  7  to  9  lines  long,  5  to  7-8eeded. — (L.  Wrangelianus  F.  «&  M.) 

Common  in  the  hill  country  from  the  outer  (or  seaward)  to  the 
inner  Coast  Kanges.  Apr.-May.  Probably  ours  is  not  even 
varietally  distinct  from  the  type,  which  is  Chilian  and  exhibits 
variations  similar  to  the  plant  of  California. 

13.  L.  Heermanni  (Dur.  &  Hilg.)  Greene.  Very  near  tlje  next, 
less  pubescent,  the  pubescence  whitish,  the  herbage  of  a  light  green; 
stems  prostrate,  several  from  the  root,  2  to  8  it.  long,  with  long 
branches  throughout  their  length;  leaflets  somewhat  broader  and  more 
acute;  flowers  one-half  as  large;  calyx  hirsute  with  whitish  hairs; 
corolla  yellow  turning  to  deep  red. — -(Hosackia  Heermanni  Dur.  & 

Soquel  Canon,  Santa  Cruz  Mountains,  Jepson^  June,  1896;  first 
collected  in  Tejon  Pass  at  the  head  of  the  San  Joaquin  Valley  by 
"Williamson's  Expedition,  Pacific  Kaiboad  Survey. 

14.  L.  eriophorus  Greene.  Annual,  villous-pubescent  or  some- 
what tomentose;  stems  numerous  from  the  base,  simple,  often  pros- 
trate and  almost  matting  the  ground,  about  1  ft.  long,  leaflets  5  to  7, 
obovate  and  often  cuneate  to  cuneate-oblong,  mostly  acutish  and 
mucronulate,  3  to  5  lines  long;  umbels  5  to  7-nowered,  nearly  sessile; 
flowers  yellow,  turning  brownish,  8J  lines  long;  calyx  J  as  long,  very 
densely  villous  and  tawny,  the  filiform  teeth  about  equaling  the  tube; 
body  of  pod  2  or  3  lines  long,  the  long-poirited  portion  as  long. — 
(Hosackia  tomentosa  H.  &  A.,  and  H.  Heermanni  Brew.  &  Wats. 
Bot.  Cal.  as  to  San  Francisco  Co.) 
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San  Francisco  and  southward  along  the  coast.  Apr.-Sept.  Stem 
covered  with  spreading  hairs,  whereas  in  the  next,  the  stems  are 
comparatively  glabrous. 

16.  L.  glaber  (Vogel)  Greene.  Deer-weed.  Very  nearly  gla- 
brous, the  calyx  and  young  leaves  often  somewhat  appressed-silk}'; 
stems  woody  at  base,  tufted  and  reed-like  on  account  of  the  sparse, 
foliage,  2  to  5  ft.  high,  erect  with  straggling  branches,  or  sometimes 
decumbent;  leaflets  mostly  3,  .on  young  shoots  4  to  6,  oblong  to 
linear-oblong,  3  to  6  lines  long,  obtuse  or  acute;  umbels  .numerous, 
sessile;  flowers  8  or  4  lines  long,  yellow,  turning  red;  calyx  about  2 
lines  long,  its  teeth  subulate,  erect,  about  J  as  long  as  the  tube. — 
(Hosackia  glabra  Torr.) 

Common  everywhere  in  the  Coast  Kanges  in  the  hill  country: 
Solano  and  Napa  Cos.  southward  to  San  Diego.     June-Sept. 

16.  L.  Benthami  Greene.  Similar  to  the  preceding;  umbels  on 
peduncles  equaling  or  exceeding  the  leaves,  usually  1  to  8-foliolate 
bracted;  calyx-teeth  subulate,  sometimes  recurved. — (Hosackia  cyti- 
soides  Benth.) 

San  Francisco,  Barclay^  and  southward  to  Monterey  and  the 
Salinas  Valley.     First  collected  by  Douglas. 

17.  L.  Biolettii  Greene.  Herbage  ashy  or  whitish  with  short 
appressed  hairs;  branches  slender,  wiry  and  prostrate,  1  to  2  ft.  long; 
leaflets  usually  4,  cuneate-obovate,  obtuse,  2  to  6  lines  long;  pedun- 
cles scarcely  surpassing  the  leaves,  the  umbel  6  to  10-flowered  and 
1-foliolate  bracted;  calyx  a  line  long  or  less,  the  triangular  blunt 
teeth  erect;  corolla  2  lines  long,  yellow,  changing  to  dark  red;  pod 
strongly  arcuate,  slender  beaked. 

Dry  ridges,  Marin  Co. 

11.  TRIFOLIUM  L.     Clover. 

Herbs  with  palmately  (sometimes  pinnately)  3-foliolate  leaves. 
Stipules  united  with  the  petioles  and  leaflets  toothed  or  entire. 
Flowers  white,  yellow,  red  or  purplish,  in  heads  or  very  short  spikes. 
Calyx  6-toothed  or  -cleft.  Petals  more  or  less  united  below  by 
their  claws  with  the  stamen-t;ube,  mostly  withering  and  persistent. 
Stamens  diadelphous,  the  teeth  more  or  less  separate.  Pod  often 
included  in  the  calyx,  1  to  6-seeded,  indehiscent  or  opening  by  one 
suture  only.     (Latin  tres,  three,  and  folium,  leaf.) 

A.  Heads  not  subtended  by  an  involucre. 

Flowers  nearly  or  quite  sessile;  calyx- teeth  plumose  or  at  least  hairy. 
Annuals. 

Heads  sessile I.  T.  Macriei. 

Heads  peduncled  and 
Few  and  large,  commonly  1  to  3;  plants  stout  and  simple  or  with  I  or 

2  forks  at  summit;  interior  plains 2.  T.  amanum. 

Several  to  many.  • 

Calyx-segments  shorter  than  the  corolla  or  often  somewhat  surpass- 
ing it;  flowers  purplish. 
Heads  cylindrical,  8  to  10  lines  long,  mostly  with  turbinate  base  . 

3.  T.  dichotomum. 
Heads  ovate,  3  to  8  lines  high 4.  T.  albopurpureum. 
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Calyx-segments  very  much  longer  than  the  corolla  and  often  so 
plumose  as  to  quite  conceal  it;  heads  dove-colored  or  olive-green, 
ovate,  with  broad  truncate  base  or  more  hemispherical  in  the 

vars 5.  T.  columbinttm. 

Perennial;  calyx-teeth  sparingly  hairy;  flowers  red 

6.  T.  pratenae. 
Flowers  pedicellate,  at  length  reflexed;  calyx-teeth  subulate  or  setaceous, 
not  plumose. 

Calyx-teeth  rigld-ciliolate;  podl-seeded 7.  T.  ciliolatum. 

Calyx-teeth  not  ciliolate. 
Leaflets  narrow  as  compared  with  the  next ;  the  notch  at  apex  mucron- 
ulate;  rachis  not  prolonged,  or  appearing  only  as  a  minute  point; 

Sod  l-seeded 8.  T.  bifidum. 
ets  obcordate,  the  notch  at  apex  usually  not  mucronulate;  rachis 
prolonged  through  the  head  as  a  sterile  point  about  8  lines  long; 
pod  2-seeded 9.  T.  gracilentum. 

B.  Heads  subtended  by  an  involucre,  or  by  a  mere  ring  In  no.  21. 

Corolla  not  becoming  inflated. 
Involucre  cup-shaped,  not  deeplv  lobed,  membranous  at  least  at  base; 
flowers  developing  equally  all  around. 
Lobes  of  the  involucre  toothed;  teeth  of  the  calyx  much  shorter  than 

the  tube 10.  T.  microdon. 

Lobes  of  the  involucre  entire;  teeth  of  calyx  longer  than  the  tube. .  . 

11.  T.  microcephalum. 
Involucre  flat,  rather  deeply  lobed,  the  Idbes  laciniately  toothed:  flowers 
commonly  blooming  first  on  one  side  and  the  heads  therefore  one- 
sided. 
Annuals. 
Herbage  mostly  glabrous. 
Calyx-teeth  entire. 
Stems  decumbent  or  ascending;  leaves  obovate  or  oblong-oblan- 

ceolate ;  heads  mostly  8  to  6  lines  broad  .  12.  T.  variegatum. 
Stems  erect,  these   and   the   i>eduncles  almost    filiform;   leaves 

linear ;  heads  2  to  3  lines  broad 13.  T.  oliganthum. 

Calyx-teeth  not  entire 14.  T.  tridentaium.  ' 

Herbage  soft-pubescent  and  clammy ;  flowers  whitish. 

15.  T.  obtuaiflorum. 
Perennial;    herbage  glabrous;   flowers   rose-color;    banner   elliptical, 

deeply  emarginate 16.  T.  Wonnakjoldii. 

Corolla  conspicuously  inflated  in  age.  the  petals  withering-connivent  by 
their  apices  and  forming  a  bladder-like  sac  to  the  growing  pod. 
Involucre    broad,  setaceously  many-toothed;    calyx-teeth  awn-like,  plu- 
mose ;  corolla  red-purple. 
Peduncles  1}4  to  2^  in.  long;  involucre  shallowly  lobed,  glabrous  .... 

17.  T.  barbigerum. 
Peduncles  8  to  7  in.  long;  involucre  pubescent,  deeply  lobed 

18.  T.  Orayi. 
Involucre  deeply  parted  into  entire  lobes;  calyx-teeth  not  plumose. 

Involucral  lobes  3  to  9  (commonly  about  6)  lines  long;    heads  large; 
flowers    cream-color    or  yellowish;    pod    stipitatc;    seeds   nearly 

smooth 19.  T.  fucatum. 

Involucral  lobes  2  lines  long  or  less;  heads  small,  U  in.  in  diameter  or 
less;  flowers  purple,  reddish  or  white;  pod  sessile;  seeds   tubercu- 

late  or  rugose 20.  T.  amplectens. 

Involucre  obsolete  or  reduced  to  an  entire  or  slightlv  lobed  herbaceous 
ring;  leaflets  serrate  (or  laciniate- toothed  in  one  of  the  vars.)    .... 

21.  T.  depauperatum. 

1.  T.  Macraei  H.  &  A.  Plant  much  branched,  the  branches 
decumbent  or  almost  prostrate,  4  to  6  in.  long;  herbage  villous- 
pubescent;  leaflets  cuneate-oblong,  obtuse,  denticulate  above  the 
middle,  3  to  6  lines  long;  heads  nearly  or  quite  sessile,  solitary  or 
often  occurring  as  a  terminal  pair,  ovate,  4  or  6  lines   high;  calyx- 

22 
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teeth  longer  than  the  tube,  densely  plumose-hairy,  nearly  equaling 
the  small  purplish  corolla;  pod  1-seeded. 

San  Francisco;  Pacific  Grove,  H.  P.  Chandler;  also  in  Chile, 
whence  perhaps  introduced.      Nearly  related  to  T.  albopurpureum. 

2.  T.  annoenunn  Greene.  Stout,  simple  and  1-headed,  or  once  or 
twice  forked  above  and  bearing  2  to  several  terminal  or  subtermjnal 
headsp  herbage  soft-pubescent;  leaflets  broadly  obovate,  obtuse  or 
retuse  at  apex  and  often  cuneate  at  base,  less  than  1  iii.  long;  stipules 
ovate,  acuminate,  the  uppermost  broader,  some  unequally  notched  at 
apex  and  with  a  long  setaceous  acumination  borne  in  the  notch; 
heads  globose,  exceeding  1  in.  in  breadth;  calyx-teeth  shorter  than 
the  purple  and  white  corolla,  densely  clothed  with  dull  brownish 
hairs. 

Solano  Co.  plains  between  Suisun  and  Elmira.     May-June. 

8.  T.  dichotonnunn  H.  &  A.  Stems  dichotomously  branching  or 
the  branches  mostly  from  the  base,  10  to  16  in.  high,  the  internodes 
very  long;  herbage  almost  glabrous  or  appressed-pubescent,  the  leaves 
more  pubescent  than  the  stems;  leaflets  elliptic-  or  cuneate-obovate, 
denticulate  towards  the  apex,  3  to  8  lines  long,  on  petioles  2 
in.  long;  stipules  ovate,  with  a  short  subulate  point;  peduncles 
elongated,  7  in.  long  or  less;  inflorescence  a  short  cylindrical  spike, 
turbinate  at  base,  8  to  10  lines  long  or  more;  flowers  showy,  purple 
and  white,  5  lines  long;  calyx-teeth  silky,  long  and  slender,  nearly 
or  quite  as  long  as  the  corolla;  pod  1-seeded. 

Coast  Ranges,  rare  in  typical  form  but  more  frequent  on  the  higher 
than  on  the  lower  hills:  Ukiah;  Calistoga;  Conn  Valley  near  St. 
Helena;  upper  Vaca  Valley.     Apr.     Passes  into  the  next  species. 

Var.  turbinatunn.  Erect,  commonly  simple,  4  to  6  in.  high;  heads 
narrowly  or  broadly  turbinate,  about  J  in.  high. — Hillsides  at  Ross 
Valley. 

4.  T.  albopurpureunn  T.  &  G.  Ascending  or  erect,  4  to  14  in. 
high;  leaflets  oblong-obovate,  less  frequently  broadly  obovate,  dentic- 
ulate towards  the  apex,  obtuse  or  emarginate,  6  to  10  lines  long; 
heads  ovate-conical,  3  to  8  lines  high,  solitary  at  the  ends  of  very 
long  slender  peduncles;  calyx-teeth  slender,  delicately  plumose, 
equaling  or  exceeding  the  white-tipped  purple  corolla,  which'  is  far 
less  showy  than  in  the  last. — (T.  Macrapi  H.  &  A.  var.  albopur- 
pureum Greene.) 

Everywhere  common  in  the  Coast  Range  region,  especially  on  the 
lower  hills.     Variable. 

5.  T.  colunnbinu'nn  Greene.  One  ft.  high,  sparingly  branched; 
leaflets  cuneate-oblong,  1  in.  long  or  less;  heads  ovate  with  a  broad 
and  often  truncate  base,  1  in.  high,  dove-color;  calyx-tube  1  line  long, 
the  flliform  segments  5  lines  long,  silky-plumose  throughout,  some- 
times partly  concealing  the  small  purple  corolla;  pod  striate,  villous 
at  apex. 

Rare  in  the  typical  form:  low  hills  of  northwestern  Solano  Co. 
Apr.-May.  Appearance  suggestive  of  the  Rabbit's  Foot  Clover,  T. 
agrarium  L.,  of  the  eastern  United  States. 
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Yar.  argillorum.  Depauperate;  heads  about  ^  in.  high,  the  teeth 
less  silky  and  relatively  shorter. — Hills  and  mountain  slopes  of  the 
North  Coast  Ranges,  seemingly  joining  with  no.  4. 

Var.  olivaceum  (T.  olivaceum  Greene).  Mostly  erect,  1  to  1|  ft. 
high,  slightly  pubescent;  leaflets  cuneate-obovate,  often  exceeding  1 
in.;  heads  globose,  f  in.  high,  of  an  olive-green  color,  long- 
peduncled;  calyx-tube  1  in.  long,  its  teeth  long-setaceous  and  short- 
silky,  the  rigid  point  almost  naked;  corolla  violet-purple,  small  and 
in  the  robust  forms  almost  concealed;  pods  glabrous. — Formerly 
abundant  on  the  plains  and  valleys  of  northwestern  Solano  Co., 
forming  an  important  part  of  the  hay  crop  in  some  localities;  now 
seldom  seeh  or  only  in  depauperate  form.  Possibly  of  hybrid  origin. 
May. 

6.  T.  pratense  L.  Red  Clover.  Glabrous  below,  pubescent 
above,  2  ft.  high  or  less,  branching;  leaflets  elliptic  or  obovate,  1  in. 
long;  stipules  entire,  bristle-pointed;  heads  ovate,  1  in.  high  or 
nearly  so,  sessile;  calyx-teeth  setaceous,  exceeding  the  red  flowers, 
sparingly  hairy. 

Well-known  cultivated  species  from  Europe:  naturalized  in  the 
moister  parts  of  northern  California  and  seemingly  spontaneous  on 
the  islands  of  the  Lower  Sacramento.     July-Oct. 

7.  T.  ciliolatum  Benth.  Erect,  8  to  18  in.  (rarely  2J  ft.)  high, 
glabrous;  leaflets  narrowly  or  cuneate-oblong  to  obovate,  obtuse  or 
retuse,  serrulate,  5  to  12  lines  long;  stipules  broadly  linear,  acumi- 
nate; flowers  whitish  or  purplish,  3  lines  long;  calyx-teeth  lanceolate, 
very  acute,  rigidly  ciliolate,  often  purplish;  pod  1-seeded,  oblong- 
elliptic. 

Plains  and  valleys  throughout  California:  Coast  Ranges;  Sacra- 
mento and  San  Joaquin  Valleys;  Sierra  Nevada  to  about  5,000  ft. 
altitude  (Amador  Co.,  Knight's  Ferry,  F.  W.  Bancroft y  Sequoia 
National  Park).  Rachis  sometimes  prolonged  through  the  head  as  a 
sterile  filament.     Apr. -May. 

8.  T.  bifidum  Gray.  Erect,  very  slender,  7  to  12  in.  high,  pale 
green  and  glaucous,  wholly  glabrous  or  the  petioles  and  peduncles 
hairy;  leaflets  linear,  oblong,  or  obovate,  more  or  less  cuneate,  serru- 
late, •  the  teeth  often  remote  as  compared  with  the  preceding,  apex 
bifid  and  mucronulate,  6  to  8  lines  long;  stipules  lanceolate,  the  upper 
ovate-lanceolate,  setaceously  acuminate;  heads  6  to  15-flowered;  calyx 
deeply  5-parted,  the  subulate-setaceous  teeth  rather  shorter  than  the 
pale  pink  corolla;  pod  included,  1-seeded;  seeds  obovate-oblong. 

New  Almaden,  northward  to  Berkeley,  Mt.  Diablo,  Vacaville  and 
Ukiah.     Apr.     Infrequent  in  the  typical  form. 

Var.  decipiens  Greene.  Stouter,  with  the  leaflets  less  deeply 
notched  and  the  calyces  and  peduncles  often  hairy. — Common:  Santa 
Clara  Co. ;  Berkeley;  Sacramento  Valley  and  elsewhere. 

9.  T.  gracilentum  T.  &.  G.  Erect,  10  to  16  in.  high,  wholly 
glabrous;  leaflets  obcordate,  spinulose-serrulate,  5  to  7  lines  long; 
stipules  linear,  or  those  of  leaves  subtending  peduncles,  ovatq,  acumi- 
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nate;  rachis  prolonged  through  the  head  as  steraile  point  about  8  lines 
long;  flowers  3  or  8J  lines  long;  calyx-teeth  subulate,  three  times  as 
^  long  as  the  tube;  corolla  reddish  or  deep  purple,  the  ends  of  the  petals 
more  or  less  definitely  white-tipped;  pod  exserted,  2-seeded;  seed 
obliquely  oval,  straw-colored. 

Common  on  low  hills  and  in  valleys:  Los  Angeles  and  San  Luis 
Obispo  Cos.  northward  through  the  Coast  Range  region  (Alameda, 
San  Francisco,  Napa  Valley,  Solano  Co.,  etc.),  ranging  beyond  the 
northern  boundary  of  California.     Apr. -May. 

10.  T.  micro  don  H.  &  A.  Stems  erect  or  decumbent,  stoutish. 
8  to  16  in.  long,  faintly  pubescent;  leaflets  broadly  obcordate,  serru- 
late, 6  lines  long;  heads  4  lines  broad;  involucre  12  to  15-lobed,  the 
lobes  3  to  several-toothed  and  spreading  abruptly  from  the  head  after 
anthesis;  calyx-teeth  short,  J  or  J  the  length  of  the  tube;  corolla 
white,  fading  pinkish. 

Plains  of  the  San  Joaquin  and  Sacramento;  valleys  of  the  Coast 
Ranges  (Alameda  Co.,  Mt.  Tamalpais,  Napa  Valley  and  north- 
ward).    Apr. 

11.  T.  microcephalum  Pursh.  Stems  slender,  erect  or  decum- 
bent, 3  in.  to  even  2  ft.  loQg;  herbage  soft-pubescent;  leaflets  obovate, 
serrulate,  notched  at  apex,  stipules  ovate,  acuminate;  heads  3  lines 
broad;  involucre  about  9-lobed,  the  lobes  erect,  acuminate,  cuspidate, 
entire,  3-nerved;  calyx-teeth  longer  than  the  tube,  spinulose  at  apex, 
margined  at  base  with  a  broad  often  denticulate  or  scarious  border 
which  is  more  or  less  protruded;  corolla  white  or  light  rose-color, 
scarcely  exceeding  the  calyx-teeth;  pod  globose,  1-seeded. 

Hillsides  and  valleys:  North  Coast  Ranges  (Vacaville  and  St. 
Helena)  southward  to  San  Francisco,  Pacific  Grove  and  Southern 
California.     Apr. 

12.  T.  variegatum  Nutt.  Glabrous  annual;  stems  slender,  decum- 
bent or  ascending;  leaflets  obovate  to  oblong-oblanceolate,  obtuse  or 
retuse,  spinulose-serrulate,  4  to  10  lines  long;  stipules  oblong-  or 
ovate-lanceolate,  sharply  toothed  or  laciniate;  peduncles  slender, 
longer  than  the  leaves;  involucre  laciniate,  shorter  than  the  heads; 
heads  small  (3  to  16-flowered  and  \  in.  broad  or  less);  calyx-tube 
16-nerved,  its  teeth  subulate-setaceous,  entire,  shorter  than  the  deep 
purple  or  whitish  corolla  but  longer  than  the  tube;  pod  2-seeded. 

Common  in  low  moist  ground,  throughout  California.  Apr.-May. 
Greene  has  a  var.  melananthum,  the  calyx-teeth  more  triangular  and 
only  pungently  acute  or  acuminate  and  of  a  dark  purple  almost  to 
the  base;  and  also  a  var.  major,  very  large,  stout  and  fistulous,  with 
cuneate-oblong  leaflets,  heads  1  in.  broad,  and  petals  purple  with 
white  tips. 

13^.  T.  oliganthum  Steud.  Pale  green,  glabrous  annual;  stems 
erect,  very  slender,  simple  or  with  a  few  ascending  branches,  7  to  16 
in.  high;  upper  leaflets  linear,  acute,  f  to  1  in.  long,  spinulose- 
serrate  or  nearly  entire;  lower  leaflets  cuneate-oblofig  or  -obovate,  2 
or  3  lines  long;   petioles  very  slender;  stipules  lanceolate,  laciniate; 
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peduncles  filiform,  2  to  8  in.  long,  exceeding  the  leaves;  heads  very 
small,  2  or  3  lines  broad,  5  to  11-flowered;  involucre  reduced,  lacini- 
ately  divided;  flowers  pale  purple  and  white,  2  to  3  lines  long;  calyx 
often  purplish;  calyx-teeth  oblong-lanceolate,  pungent,  entire,  shorter 
than  the  10-nerved  tube. 

Brush-covered  or  wooded  canon  sides  or  edges  of  thickets  in  the 
Coast  Range  hills:  Berkeley;  San  Pablo  Creek;  near  St.  Helena. 
Apr.  Greene  has  a  var.  Sonomense,  found  in  Knight's  Valley, 
Sonoma  Co.,  with  broader  cuneate-oblong  truncate  cuspidate  leaflets 
and  subulate-aristate  calyx-teeth  equaling  or  exceeding  the  tube. 
Also  a  var.  triflorum,  found  in  the  Mt.  Diablo  region,  with  broader 
retuse  leaflets,  fewer  flowers  and  triangular-acuminate  calyx-teeth  J 
as  long  as  the  tube. 

14.  T.  tridentatum  Lindl.  Glabrous  annual;  stems  usually  erect 
or  with  decumbent  base,  9  to  16  in.  or  even  2  ft.  high;  leaflets  linear 
or  lanceolate,  sharply  serrate;  heads  1  in.  broad  or  more;  involucre 
laciniate,  much  shorter  than  the  flowers;  corolla  bright  purple,  often 
tipped  with  white;  calyx-tube  strongly  10-nerved,  longer  than  the 
teeth;  these  broad  at  base  and  abruptly  narrowed  into  a  subulate 
spine,  usually  with  a  stout  tooth  on  each  side. 

Very  common  on  hills  and  plains  from  the  Sierra  Foothills  and  the 
Sacramento  and  San  Joaquin  Valleys  westward  to  the  seaboard  and 
southward  to  Southern  California.  The  following  is  a  little-known 
plant  whose  exact  status  has  not  been  determined: 

T.  APPENDicuLATUM  Loja.  Branches  almost  prostrate,  IJ  to  2 J  ft. 
long,  sometimes  forming  a  very  broad  mat;  leaflets  broadly  obovate 
and  truncate,  or  obcordate,  cuneate  at  base,  7  to  12  lines  long; 
peduncles  about  3  in.  long,  twice  exceeding  the  leaves  (but  the  lower 
leaves  as  long);  heads  large  and  involucre  comparatively  small; 
calyx- teeth  subulate-aristate,  entire,  twice  as  long  as  the  tube;  banner 
deeply  emarginate,  keel  abruptly  contracted  at  apex  into  a  slender 
tip.  (Not  T.  appendiculatum  Greene). — Moist  fields,  Napa  Valley. 
May  12,  1895,  Greene. 

15.  T.  obtusiflorum  Hook.  Diflusely  branching,  the  stems 
stout,  purplish,  1  to  2  ft.  long;  herbage  soft-pubescent  throughout 
and  very  clammy;  leaflets  linear  or  oblong-lanceolate,  pectinately 
serrate,  f  to  1\  in.  long;  heads  1  in.  or  more  broad,  on  long  (often 
4J  in.)  peduncles;  calyx  minutely  roughish  puberulent,  its  tube 
oblong-campanulate,  with  10  primary  and  as  many  intervening  lesser 
nerves,  the  latter  vanishing  above  or  forming  reticulations;  teeth 
subulate-spinose,  entire  or  sometimes  slightly  toothed,  nearly  equaling 
the  tube  or  scarcely  J  as  long;  corolla  white,  with  a  dark  purple  spot 
at  the  center. — (T.  roscidum  Gree'ne.) 

Sandy  stream  beds  in  canons:  Horse  Mountain,  Lake  Co.;  Vaca 
Mountains,  Solano  Co.,  where  it  is  a  very  rare  plant;  Mt.  Tamalpais; 
Mt.  Diablo  Range;  and  southward  to  Southern  California.  Easily 
recognized  by  its  clamminess,  the  whole  plant  on  the  driest  summer 
day  seeming  to  the  touch  as  if  wet  with  dew. 

16.  T.  Wormskjoldii  Lehm.   '  Perennial  by  spreading  root-8tQ<ik&\ 
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herbage  glabrous  and  flaccid;  stems  decumbent,  stout,  sometimes 
fistulous,  5  to  17  in.  long;  leaflets  obovate-oblong,  obtuse,  pectinate- 
denticulate,  f  to  1  in.  long;  heads  hemispherical,  1  in.  broad;  involu- 
cre 6  to  9  lines  broad,  laciniately  cleft,  the  tooth-like  segments 
aristate;  flowers  rose-color;  calyx-tube  scarious,  10-nerved,  the  alter- 
nate nerves  less  prominent;  teeth  gradually  attenuate,  longer  than 
the  tube,  all  entire,  or  some  of  them  setaceously  divided;  banner 
elliptical,  deeply  emarginate. 

Rather  frequent  along  streams  or  about  springy  places  or  bordering 
the  edges  of  salt-marshes:  Howell  Mountain;  Denverton;  San  Fran- 
cisco.    May-June. 

17.  T.  barbigerunn  Torr.  Prostrate  or  ascending,  the  branches 
2  to  4  in.  long;  petioles  and  peduncles  pubescent;  leaflets  elliptic- 
obovate  to  obovate-oblong,  retuse  or  obtuse,  3  to  5  lines  long;  stipules 
scarious,  broadly  ovate,  laciniate;  involucre  as  broad  as  heads,  shortly 
lobed  and  setaceously  many-toothed;  heads  4  to  5  lines  wide;  pedun- 
cles long  (IJ  to  2f  in.);  calyx-tube  short,  thin  and  at  length  scarious; 
teeth  setaceous-awned  from  a  short  triangular  base,  plumose,  some- 
times 2  to  3-parted,  the  lower  usually  exceeding  the  purple  corolla; 
pod  2-seeded. 

San  Francisco  southward  to  Santa  Cruz.     Not  common.     May. 

18.  T.  Gray!  Loja.  Erect  or  ascending,  8  to  16  in.  high,  villous 
with  spreading  hairs;  leaflets  obovate  to  cuneate-oblong,  obtuse  or 
acute,  sharply  serrate,  9  to  12  lines  long;  heads  long-peduncled,  nearly 
or  fully  1  in.  broad;  involucre  as  broad  as  heads,  deeply  lobed  and  seta- 
ceously toothed;  calyx- tube  villous,  10-nerved;  teeth  linear-subulate 
from  a  triangular  base,  plumose,  frequently  reddish,  equaling  the 
dark  red-purple  corolla. 

y  Near  the  coast  but  infrequent:  San  Bruno  Hills  and  northward. 

19.  T.  fucatum  Lindl.     Sour  Clover.     Difl'use  or  decumbent, 
)    glabrous,  somewhat  scabrous  above,  very  stout  and  succulent,  much 

branched,  the  branches  J  to  2  ft.  long;  leaflets  obovate  to  inversely 
deltoid,  mostly  cuneate  at  base,  pectinate  or  spinulose-serrate  or 
nearly  entire,  J  to  1  in.  long;  heads  very  large,  1  to  If  in.  in 
diameter,  about  12  to  20-flowered;  calyx-tube  campanulate,  1  to  IJ 
lines  long,  not  longer  than  the  teeth,  the  two  upper  teeth  very  short; 
corolla  cream-color,  fading  pinkish,  7  to  10  lines  long;  keel-petals 
frequently  with  a  dark  purple  spot;  legume  with  a  rather  long  stipe; 
seeds  nearly  smooth. 

Common  in  low  and  often  alkaline  fields:  Sacramento  and  San 
Joaquin  Valleys;  Coast  Ranges  (Napa  Valley,  Oakland,  Santa  Cruz 
and  Hollister,  Seichell^  and  elsewhere).  May-June.  The  calyx  is 
very  variable  in  the  relative  length  of  the  teeth  and  tube,  and  an 
attempt  has  been  made  to  separate  as  species,  various  dwarf  and 
robust  soil  forms,  the  species  being  obliged  for  their  diagnoses  to  the 
calyx  character  and  to  the  habit.  These  forms  are  here  named  as 
ecological  varieties. 

Var.  FLAVULUM  (T.  flavulum  Greene).  As  large  as  the  species 
but  somewhat    more  slender;    heads  smaller;    calyx-teeth    slender- 
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subulate,  exceeding  the  tube,  the  lower  much  longer;  legume  sub- 
sessile. — Higher  ground  than  the  species.  Var.  virescens  (T. 
virescens  Greene).  Smaller  plant  in  every  way;  two  upper  calyx- 
teeth  shorter  than  the  tube,  the  lower  twice  longer. — Hill  country 
in  dry  or  substerile  soil.  Var.  Gambellii  (T.  Gambellii  Nutt.). 
Lower  calyx-teeth  cleft  into  setaceous  segments. — Inner  South  Coast 
Ranges. 

20.  T.  annplectens  T.  &  G.  Branches  several  to  many  from  the 
base,  mostly  diffuse  with  decumbent  or  ascending  slender  branches, 
3  to  12  or  16  in.  long,  glabrous  throughout;  leaflets  oblong-obovate, 
obtuse,  truncate  or  retuse,  cuneate  at  base,  serrulate  (mostly  towards 
the  apex)  and  mucronulate,  6  to  8  (or  the  lowest  2  to  4)  lines  long; 
heads  2  to  4  (in  fruit  4  to  6)  lines  in  diameter;  peduncles  longer  than 
the  leaves,  mostly  twice  longer;  bracts  of  the  involucre  5  to  7,  ovate 
or  oblong,  J  to  1 J  lines  long,  commonly  entire,  but  sometimes  toothed, 
strongly  nerved;  calyx-teeth  subulate;  corolla  red-purple  or  whitish, 
in  age  inflated  and  ovate  or  obpyramidal;  pod  usually  2-seeded;  seeds 
J  to  I  line  long,  emarginatc  at  the  hilum,  sinuose-rugose. — (T. 
Franciscan um  Greene.) 

A  frequent  species  from  the  plains  of  the  Sacramento  and  San 
Joaquin  (especially  common  in  low  or  alkaline  'areas),  westward 
through  the  Coast  Range  hills  to  the  coast.  Apr.  Doubtless  several 
worthy  varieties  could  well  be  named  and  described,  but  this  species  is 
far  less  variable  than  might  be  supposed  from  the  number  of  invalid 
species  which  have  been  separated  from  it.  "When  inhabiting  dry, 
especially  adobe  soil,  the  plants  are  often  semi-dwarf,  and  correspond 
to  the  type;  on  high  ground  the  stems  are  more  commonly  wiry  and 
prostrate,  in  low  grounds  flaccid  and  not  so  slender.  Even  the  rank 
forms  of  low  ground  sometimes  show  scarious-margined  involucres 
and  toothed  lobes  as  in  the  type.  Var.  hydrophilum  (T.  hydro- 
philum  Greene).  Lower  leaves  narrower  than  the  upper;  involucral 
lobes  only  J  line  long;  calyx-teeth  aristiform;  inflated  corolla  oblong. 
— A  rank  form  found  near  marshes  and  ponds,  Alameda,  etc.  The 
number  of  involucral  lobes  and  seeds  is  not  peculiar.  Connects 
with  the  next. 

21.  T.  depauperatunn  Desv.  Slender,  ascending,  3  to  6  in.  high, 
glabrous;  stipules  ovate,  acuminate,  entire;  leaflets  cuneate-oblong, 
acute  or  obtuse  or  emarginate,  J  in.  long  or  less,  denticulate;  heads 
3  to  10-flowered,  long-stalked;  involucre  greatly  reduced  to  very 
small  truncate  lobes  or  a  minute  ring;  calyx  short  with  narrowly 
subulate  teeth;  corolla  white  or  purple,  inflated,  oblong,  2  to  3  lines 
long;  ovules  2  to  6;  pod  1  or  2-seeded,  rugose. 

Not  very  common:  hills  and  plateaus  of  the  Mayacamas  Range 
bounding  Napa  Valley  on  the  east;  Alameda.     May. 

Var.  ANGUSTATUM*  (Greene  under  T.  laciniatum).  Leaves  all 
linear,  often  truncate,  entire  or  nearly  so,  J  in.  long;  involucre 
reduced  to  a  mere  ring. — Sonoma;  Upper  Napa  Valley. 

Var.  LACINIATUM  (T.  laciniatum  Greene).  Lower  leaflets  narrowly 
cuneate,  denticulate,  the  upper  broad,  truncate,  3-dentate  at  apex, 
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laciniately  toothed  or  pinnatifid;  involucre  obsolete;  flowers  3  to  6. — 
Alkaline  plains:  Byron  and  Bethany  in  the  Lower  San  Joaquin; 
Colusa  Junction  in  the  Sacramento  Valley,  Brandegee  (the  foliage 
curiously  diverse,  the  leaves  linear  and  entire  or  extravagantly 
toothed  or  laciniate). 

12.  M  ELI  LOTUS  Juss.     Sweet  Clover. 

Annual  or  biennial  herbs  with  pinnately  3-foliolate  leaves  and 
toothed  leaflets.  Flowers  small,  yellow  or  white,  in  spike-like 
racemes  on  axillary  peduncles,  in  bud  erect,  soon  deflexed  and  not 
again  becoming  erect.  Calyx  6-toothed,  the  teeth  subulate.  Petals 
falling  after  flowering,  free  from  the  stamen  tube.  Stamens  dia- 
delphous,  the  upper  one  entirely  free.  Pod  ovoid,  coriaceous, 
straight,  in  ours  wrinkled,  scarcely  dehiscent,  1  to  2-seeded.  (Greek 
meli,  honey,  and  lotos,  the  ancient  name  of  some  plant  belonging  to 
this  family.) 

Flowers  white;  plants  3  to  6  ft.  high 1.  if.  alha. 

Flowers  yellow;  plants  1}^  to  3  ft.  high 2.  if.  Indica. 

1.  M.  alba  Lam.  White  Melilot.  Erect,  simple  below, 
branching  above,  3  to  6  ft.  high;  leaflets  broadly  or  narrowly 
oblong,  tapering  to  both  ends,  or  widest  above  the  middle,  serrate 
except  at  the  very  base,  over  J  to  IJ  in.  long;  flowers  white,  2  lines 
long,  in  racemes  1  to  2  in.  long;  standard  slightly  longer  than  the 
wings. 

Rare  in  the  Bay  Region,  occurring  only  in  river  beds:  San  Leandro 
Creek,  Dacy;  Napa  River,  near  St.  Helena;  common  in  moist  valleys 
northward.     Naturalized  from  the  Old  "World  as  also  the  next. 

2.  M.  Indica  All.  Yellow  Melilot.  Main  stem  erect,  IJ  to 
3  ft.  high,  with  many  rather  spreading  branches  from  above  the  base; 
leaflets  broadly  or  narrowly  cuneate-obovate,  or  dentate  or  serrate  but 
entire  below  the  middle,  retuse  at  apex,  1  in.  long  or  more,  those  of 
the  lateral  branchlets  or  at  the  summit  smaller;  racemes  1 J  to  2  in. 
long,  longer  than  the  peduncles;  flowers  yellow,  IJ  lines  long;  wing 
and  keel  petals  oblong,  the  latter  slightly  broader. 

Very  common.     Apr. -May. 

13.  MEDICAGO  L.     Medick. 

Herbs  with  pinnately  3-foliolate  leaves  and  usually  toothed  leaflets. 
Flowers  small,  in  short  spikes  or  loose  heads  on  axillary  peduncles. 
Corolla  falling  after  flowering.  Calyx  5-toothed.  Keel  obtuse. 
Stamens  diadelphous,  the  upper  one  entirely  fi*ee.  Pod  small,  1  to 
several -seeded,  incurved  or  coiled  or  spirally  twisted,  and  indehiscent. 
(From  the  Greek  Medike,  name  given  by  Diocorides  to  a  plant  from 
Media,  perhaps  Lucern.  All  the  species  have  been  naturalized  from 
Europe.     The  Bur  Clover  damages  the  fleeces  of  sheep.) 

Perennial;  flowers  blue 1.  if.  saliva. 

Annuals;  flowers  yellow. 

Pod  1-seeded,  reniform,  smooth 2.  if.  lupulina. 

Pod  several-seeded,  spirally  coiled,  margined  with  prickles. 
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Edge  of  the  pod  keeled,  not  grooved  between  the  prickles;  leaflets  not 
splotched 3.  if.  denticulata. 

Edge  of  the  pod  furrowed  between  the  prickles;  leaflets  with  a  large 

inky  splotch  on  the  upper  face  .  .  ^ A.  M.  maculata. 

Pod  several-seeded,  spirally  coiled,  unarmed 5.  if.  apiculata. 

1.  M.  sativa  L.  Alfalfa.  Lucern.  Perennial  from  an  elon- 
gated taproot,  erect  and  smooth;  leaflets  oblong-obovate  or  linear- 
oblong,  8  to  10  lines  long;  flowers  blue  (5  lines  long),  in  racemes; 
pod  spirally  twisted  so  as  to  form  2  or  8  complete  rings  or  coils. 

Bonders  of  fields,  not  common  beyond  cultivation. 

2.  M.  lupulinaL.  Nonesuch.  Black  Medick.  Branching  from 
the  base  into  spreading  procumbent  stems  9  to  18  in.  long;  leaflets 
orbicular  and  more  or  less  deltoid  to  cuneate-obovato,  4  to  6  lines 
long;  peduncles  longer  than  the  leaves  (1  to  IJ  in.  long),  bearing  a 
short  dense  spike  of  bright  yellow  flowers;  pods  reniform,  1-seeded, 
black  when  ripe. 

Uncommon:  Santa  Clara  Co. ;  Berkeley.     Apr.-May. 

3.  M.  denticulata  Willd.  Bur  Clover.  Branches  spreading  or 
procumbent,  from  a  few  in.  to  2  ft.  long;  herbage  nearly  glabrous; 
leaflets  obovute  or  obcordate;  stipules  finely  toothed;  peduncles  3  to 
6-flowered,  rather  longer  than  the  leaves;  pods  twisted  into  a  spiral  of 
2  or  3  turns,  compressed,  reticulated,  the  thin  keeled  edge  bordered 
by  a  double  row  of  more  or  less  hooked  or  curved  prickles. 

Very  common  throughout  California,  especially  on  the  plains,  low 
hills  and  in  the  valleys.  Mar.-June,  but  flowering  in  moist  places  at 
nearly  all  seasons. 

4.  M.  maculata  Willd.  Spotted  Medick.  Very  similar  to  the 
last  species,  but  the  petioles  with  spreading  hairs,  the  leaflets  usually 
much  larger  (1  in.  long)  and  with  a  conspicuous  dark  splotch  in  the 
center;  pod  compactly  spiral  with  thicker  margin  more  or  less 
furrowed  between  the  prickles. 

Known  only  from  a  few  localities  in  the  Bay  Kegion:  Oakland; 
Berkeley;  Ross  Valley,  Marin  Co.;  but  in  San  Francisco  Co.  almost 
as  common  as  no.  3  ace.  to  Mrs.  K.  Brandegee. 

5.  M.  apiculata  Willd.  Stems  spreading,  1  to  2  ft.  long;  leaflets 
deltoid,  denticulate,  except  at  the  base,  usually  retuse  and  mucronate 
at  apex,  6  or  6  lines  long;  pod  unarmed,  the  sides  strongly  reticulated, 
the  reticulations  running  to  the  edge  and  appearing  as  a  row  of  tuber- 
cles on  either  side  of  the  margin. 

Seldom  collected:  Santa  Clara  Co.;  San  Francisco;  Point  Isabel; 
and  in  the  Sacramento  Valley  at  Redding.     Mar.-Apr. 

14.  LUPIN  US  L.    Lupine.^ 

Herbs  or  low  shrubs  with  palmate ly  4  to  15-foliolate  leaves. 
Stipules  adnate  to  the  base  of  the  petiole,  seldom  conspicuous. 
Flowers  showy,  blue,  pinkish,  yellow  or  white,  in  terminal  racemes 
or  spikes.  Calyx  deeply  bilaoiate.  Banner  roundish,  the  sides 
mostly  reflexed;  wings  commonly  conni vent  by  their  edges  in  front 
of  and  thus  enclosing  the  mostly  falcate  pointed   keel.      Stamens 
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monadelphous,  dimorphous,  5  with  longer  and  basifixed  anthers,  the 
alternate  5  with  shorter  and  versatile  ones.  Pod  somewhat  flattened, 
often  constricted  between  the  seeds.  Cotyledons  thick  and  fleshy. 
(Latin  lupus  a  wolf,  these  plants  thought  to  rob  the  soil  of  its 
fertility.) 

A.  Pods  linear  or  oblong. 

Bracts  deciduous;  ovules  several ;  cotyledons  of  the  seedling  petioled. 
Low  shrubs  or  at  least  suffrutescent,  silky  pubescent;  petioles  mostlj 
short. 
Flowers  sulphur-yellow;  raceme  often  1  ft.  long. ...   1.  i.  arhoreus.    .  _ 
Flowers  not  yellow,  mostly  blue. 
Herbage  greenish;  flowers  blue  or  white;  keel  ciliate  for  its  whole 

length;  low,  the  stems  merely  suffrutescent.  .  .   2.  i.  variicoU>r. 
Herbage  silky. 
Flowers  bluish  or  lavender,  the  banner  with  a  yellow  spot;  keel 

glabrous;  no  distinct  trunk 3.  L.  ChamisaonU. 

Flowers  blue;  keel  ciliate;  shrub  with  a  distinct  trunk 

4.  L.  albifron8. 
Perennial  herbs. 
Leaflets  5  to  7,  more  or  less  ciliate  or  ciliolate. 
Herbage  canescently  silky. 
Leaflets  oblanceolateorcuneate-oblong;  roots  large,  yellow;  seashore 

, species " 6.  X.  liitoralia. 

Leaflets  spatulate-oblong;  root  not  yellow;  montane  species 

6.  L.  sericatus. 
Herbage  greenish,  comparatively  glabrous ;  montane  or  of  the  hills  .  . 

7.  L.  latifoliua. 
Leaflets  7  to  9,  linear-lanceolate,  1  to  15^  in.  long;  keel  glabrous;  plants 

mostly  decumbent,  with  silky  herbage 8.  L.  formoaus.  — 

Leaflets  9  to  16,  lanceolate  or  oblanceolate,  3  to  6  in.  long;  petioles  ^  ft. 

long  or  more;  plants  erect,  3  to  5  ft.  high,  sparingly  villous 

9.  L.  polyphyllus. 
Annual  herbs. 
Flowers  mostly  4  to  7  lines  long;  upper  calyx-lip  cleft  or  bifid. 
Lower  calyx-lip  3-toothed  or  entire;  leaflets  cuneate-obovate,  obtuse  or^^r ' 

emarginate;  plants  very  stout  and  succulent .  .  10.  L.  affinia.  i— ""^       "^^ 
Lower  calyx-lip  3-dentate;  leaflets  oblanceolate,  acute,  plant  slender,        / 

not  succulent 11.  Z,.  nanv,a. 

Flowers  mostly  1}4  to  3  lines  long. 
Slender  plants;  upper  calyx-lip  with  divergent  lobes. 

Lower  calyx-lip  long,  entire 12.  i.  micranthua. 

Lower  calyx-lip  deeply  3-cleft 13.  L.  trifidua. 

Stoutish  plants;  upper  calyx-lip  bifld,  the  ovate  segments  short  and 

parallel;  lower  calyx-lip  entire  or  slightly  dentate.^ 

14.  L.  polycarpua. 

B.  Pods  short  and  roundish  or  ovata. 

Bracts  persistent;  ovules  2;  cotyledons  of  the  seedling  broad  and  united  by 
their  bases;  annuals. 
Upper  lip  of  calyx  herbaceous  and  entire;  flowers  pale  yellow;  stems 

simple  below,  widely  branching  above 16.  L.  luteolua. 

Upper  lip  of  calyx  more  or  less  scarious,  emarginate  or  cleft. 
Flowers  commonly  white  or  yellow;  stem  simple  below,  branching  at 

the  middle 16.  X.  denaiflortia. 

Flowers  light  purple  or  flesh-color;  stem  commonly  simple 

17.  L.   microcarpua. 

1.  L.  arboreus  Sims.  Distinctly  arborescent  and  4  to  8  ft.  high 
or  lower  and  merely  suffrutescent;  lightly  pubescent  on  the  young 
stems  and  lower  surface  of  the  leaves;  leaflets  oblanceolate,  1  to  2J  in. 
long,  9  to  11  on  the  first  leaves,  6  to  8  on  the  (later)  leaves  from  the 
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axils,  these  smaller;  raceme  with  very  indistinct  verticils,  often  1  ft. 
long;  pedicels  6  lines  long;  hracts  linear,  7  lines  long;  upper  lip  of 
calyx  slightly  notched,  the  lower  entire;  corolla  sulphur-yellow,  8 
lines  long;  banner  orbicular,  mucronulate  at  apex,  the  sides  reflexed; 
wings  lightly  coherent  by  their  apices,  inflated;  keel  falcate,  purple- 
tipped,  lightly  ciliate;  pod  2  to  3  in.  long,  8  to  12-seeded;  seeds 
oblong,  dark. 

Common  in  sandy  soils  near  the  ocean:  Alameda;  Angel  Island; 
San  Francisco  and  north  and  south  along  the  coast.     Apr. 

2.  L.  variicolor  Steud.-  Low,  1  to  1 J  ft.  high,  the  stems  woody 
only  at  the  very  base;  herbage  scantily  hairy-pubescent;  leaflets  8  or 
the  lowermost  6,  oblanceolate,  7  to  9  lines  long;  raceme  mostly  IJ  to 
3  in.  long,  the  whorls  1  to  4;  flowers  6  or  7  lines  long;  banner  white 
or  pale  blue;  wings  blue;  keel  ciliate  for  its  whole  length. 

Hillslopes  near  the  seashore:  San  Francisco;  Marin  Co. 

3.  L.  Chamissonis  Esch.  Stems  densely  tomentose,  woody 
below,  I  to  3  ft.  high;  leaflets  6  to  9,  more  or  less  silky-pubescent, 
oblong-oblanceolate;  petioles  short,  mostly  not  as  long  as  the  leaflets; 
flowers  indistinctly  or  not  at  all  whorled,  bluish  or  lavender,  the 
banner  with  a  permanent  yellow  spot;  keel  glabrous. 

Near  the  seashore:  San  Francisco  and  Marin  Co.  May.  Very 
doubtfully  distinct  from  no.  2,  which  is  only  provisionally  main- 
tained. 

4.  L.  albifrons  Benth.  Branching  bush  2  to  3  ft.  high,  with  a 
distinct  woody  trunk;  growth  of  the  season  silky-pubescent;  leaflets 
7  to.  10,  oblanceolate  to  obovate,  10  lines  long  or  less,  silvery-silky 
on  both  sides;  petioles  mostly  longer  than  the  leaflets;  flowere  deep 
blue,  in  mostly  distinct  whorls  in  a  loose  raceme  often  1  ft.  long; 
pedicels  3  lines  long;  upper  calyx-lip  broad,  cleft,  the  lower  entire; 
petals  subequal;  banner  broad,  with  a  whitish  or  sometimes  yellow- 
spot  early  changing  to  red-purple;  keel  ciliate;  pod  2  in.  long,  5  to  9- 
seeded;  seeds  oval,  2  lines  long,  brownish,  with  a  marginal  dark  line. 

Abundant,  especially  on  the  higher  hills,  in  both  the  Coast  Kanges 
and  Sierra  Nevada.  Feb. -May.  Sometimes  low  and  csespitose, 
without  a  trunk. 

L.  EMINENS  Greene  grows  on  "burns"  on  Mt.  Tamalpais;  the  seed- 
lings, germinating  in  the  rich  ashy  soil,  grow  rapidly  and  crowd  each 
other  up  to  a  height  of  6  ft.  or  less;  the  slender  trunk,  1  in.  in  diam- 
eter, being  scarcely  branched  save  at  the  top.  "We  do  not  consider  it 
distinct  from  no.  4. 

L.  JUCUNDU8  Greene.  Shrub  1 J  to  3  ft.  high,  all  the  younger 
stems  silky-pubescent;  leaflets  7  to  10,  oblanceolate,  obtuse,  mostly 
1  in.  long;  flowers  blue,  6  or  7  lines  long;  raceme  6  in.  long,  the 
bracts  slender,  a  little  shorter  than  the  flower-buds;  upper  calyx-lip 
deeply  2-cleft;  lower  lip  entire  or  obscurely  dentate;  banner  with  a 
yellow  spot  in  center;  keel  obscurely  or  plainly  ciliate  just  below  the 
apex.— Vacaville,  Cal.,  R.  H,  PlaU,  Mar.  23,  1898.  Thfs  species 
has,  to  us,  no  convincing  characters. 
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5.  L.  littoralis  Dougl.  Chinook  Liquorice.  Stems  slender, 
decumbent  or  ascending,  1  or  2  ft.  long,  from  yellow  and  somewhat 
fleshy  roots;  leaflets  5  to  7,  oblanceolate  or  cuneate-oblong,  acute, 
J  to  1  in.  long,  at  least  half  as  long  as  the  petioles,  silky  on  both 
sides,  the  hairs  short  and  appressed;  flowers  remotely  whorled  or 
more  or  less  scattered  in  a  short  raceme;  calyx-lips  of  nearly  equal 
length,  entire;  banner  red,  shorter  than  the  blue  wings;  keel  ciliate; 
pod  linear,  hirsute;  seeds  linear,  brown,  with  black  spots. 

Seashore  from  Point  Reyes  northward. 

6.  L.  sericatus  Kell.  Stoutish,  decumbent,  5  to  10  in.  high, 
minutely  but  densely  silky-canescent;  leaflets  6  to  7,  spatulate- 
obovate,  obtuse  or  retuse,  1  to  IJ  in.  long,  on  petioles  IJ  to  4  times 
as  long;  raceme  4  or  6  in.  long,  rather  long-peduncled;  flowers  deep 
purple;  calyx-lips  large,  the  upper  cleft,  the  lower  obscurely 
3-toothed;  keel  slender-pointed,  lightly  ciliolate;  seeds  light  brown 
and  somewhat  mottled. 

Howell  Mountain;  Mt.  St.  Helena;  Cobb  Mountain.  Apparently 
confined  to  the  Mayacamas  Range.     May. 

7.  L.  latifolius  Agardh.  Almost  or  quite  glabrous,  except  a 
minute  appressed  pubescence  on  the  stems  and  under  surface  of  the 
leaves;  stems  dark  green  and  shining,  erect,  with  slender  branches, 
2  to  4  ft.  high,  equably  leafy,  the  basal  leaves  not  long-stalked;  leaf- 
lets 5  to  7,  broadly  oblanceolate,  thin,  mucronulate,  1  to  3  in.  long; 
racemes  6  to  17  in.  long,  slender-peduncled,  loose,  the  verticils  often 
distinct;  pedicels  slender;  calyx-teeth  elongated,  the  upper  notched 
slightly  at  the  narrow  apex;  corolla  blue,  changing  to  dull  brown; 
keel  ciliolate  below  the  middle. 

Common  plant  in  openly  wooded  canons  of  the  Coast  Ranges: 
Ukiah;  Vaca  Mountains;  Napa  Mountains;  Oakland  Hills  and  south- 
ward.    Apr.-June. 

8.  L.  fornnosus  Greene.  Stems  decumbent  or  ascending,  2  to  3 
ft.  long,  the  whole  plant  silky-pubescent;  leaflets  mostly  7  to  9, 
narrowly  or  broadly  oblanceolate,  abruptly  acuminate,  1  to  IJ  in. 
long,  equaling  the  petiole;  raceme  with  more  or  less  distinct  whorls 
but  often  dense,  the  peduncle  short  or  scarcely  any;  flowers  6  to  7 
lines  long,  rich  violet;  keel  glabrous. 

Rich  high  places  in  the  flelds  and  sandy  lands  of  the  Coast  Range 
Valleys  and  the  plains  of  the  Sacramento.    Late  summer  and  autumn. 

9.  L.  pplyphyllus  Lindl.  Stem  stout,  erect,  nearly  simple,  3  to  6 
ft.  high,  sparingly  villous,  equably  leafy  up  to  the  inflorescence; 
petioles  6  to  12  in.  long  except  the  uppermost;  leaflets  9  to  16,  oblan- 
ceolate or  lanceolate,  sparingly  hirsute  beneath,  glabrous  above,  8  to 
6  in.  long;  stipules  adnate  for  half  their  length;  raceme  short- 
peduncled,  dense,  1  to  2  ft.  long;  flowers  not  in  whorls  or  only 
subwhorled,  on  long  pedicels;  calyx-lips  of  nearly  equal  length, 
entire;  bractlets  often  wanting;  corolla  6  or  7  lines  long,  with  blue 
wings  and  red-purple  banner;  keel  falcate,  acuminate,  glabrous;  pod 
1  to  1 J  in.  long,  J  in.  broad,  7  to  9-seeded. 
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Near  the  coast  from  Marin  Co.  (Sausalito,  ^Point  Bonita,  and 
Tennessee  Bay)  northward;  also  in  the  interior*  at  higher  altitudes 
(Howell  Mountain,  Mt.  Shasta). 

10.  L.  afRnis  Agardh.  Stout  and  very  succulent;  stems  fistulous, 
14  to  20  in.  high,  branching  mostly  from  the  middle;  glabrous  except 
a  short  and  sparse  pubescence  on  the  lower  surface  of  the  leaves; 
leaflets  6  or  mostly  7  or  8,  oblong-oblanceolate  or  broadly  cuneate- 
obovate,  obtuse  or  retuse,  1  to  2  in.  long;  petioles  IJ  to  4  in.  long; 
racemes  4  to  8,  on  short  peduncles;  flowers  6  to  7  lines  long;  bractlets 
short;  upper  calyx-lip  with  2  divergent  teeth,  the  lower  lip  entire; 
petals  5  to  6  lines  long,  deep  bluish-purple,  the  keel  glabrous;  ovary 
densely  villous-pubescent. 

Vacaville;  Napa  Valley;  Martinez;  Oakland  Hills;  San  Francisco 
Peninsula  and  southward  to  Southern  California.  Very  common  in 
late  Feb.  and  in  Mar.  Especially  characteristic  of  depressions  in 
hills  caused  by  recent  or  old  landslides.  Also  common  along  the 
banks  of  winter  water-courses  in  the  hills  and  in  low  heavy  soil 
generally.  The  var.  carnoscjlus  (L.  carnosulus  Greene)  is  usually 
simple  with  the  keel  villous  in  the  middle. 

11.  L.  nanus  Dougl.  Slender,  not  succulent,  6  to  15  in.  high, 
often  branching  from^the  base,  villous  or  finely  pubescent;  leaflets 
linear  to  oblanceolate,  J  to  1  in.  long,  usually  acute,  the  petioles  1  to 
3  times  longer;  racemes  loose,  short-ped uncled,  3  to  7  in.  long,  of 
several  distinct  or  somewhat  indistinct  whorls  of  large  fragrant 
flowers;  bracts  exceeding  the  calyx;  pedicels  slender,  about  3  lines 
long;  upper  calyx-lip  deeply  cleft;  lower  calyx-lip  3-dentate,  the 
middle  tooth  sometimes  obscure  or  wanting;  corolla  6  lines  long; 
banner  orbicular,  retuse,  with  the  sides  reflexed,  the  white  middle 
part  purple-spotted  and  turning  rose-red;  wings  lightly  joined,  form- 
ing an  obliquely  ovate  inflated  sac;  keel  falcate,  ciliate  above  the 
middle. 

Common  everywhere  in  the  Coast  Range  region  and  rather  varial|[e. 
Flowering  mostly  in  Apr. 

12.  L.  micranthus  Dougl.  Slender,  simple  or  more  frequently 
branched  from  the  base,  erect  or  ascending,  6  "to  18  in.  high,  pilose- 
pubescent,  not  at  all  succulent;  leaflets  5  to  7,  linear  to  linear- 
spatulate,  J  to  IJ  in.  long,  the  petioles  twice  as  long;  racemes 
peduncled,  whorls  3  to  6,  distinct  or  indistinct;  pedicels  IJ  lines 
long,  elongating  more  or  less  in  fruit;  upper  calyx-lip  with  divergent 
triSgular  acute  lobes,  the  lower  long,  entire;  corolla  2  to  2J  lines 
longj  blue;  banner  with  a  white  spot  changing  to  light  blue  or 
purple;  wings  narrow,  appressed;  keel  falcate,  densely  pilose-ciliate 
above  the  middle  to  near  the  apex;  pod  6  to  7-8eeded. 

Exceedingly  variable  species,  common  everywhere  in  May  in  the 
hill  country  and  on  the  plains;  Coast  Ranges;  Sacramento  and  San 
Joaquin  Valleys;  Sierra  Foothills.  There  are  apparent  transitions  to 
the  next  species. 

Var.  bicolor  (L.  bicolor  Lindl.).     Lower  calyx-lip  twice  as  long 
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as  the  upper;  corolla  3  to  4J  Hues  long;  folds  on  the  center  of  the 
banner  (covering  th*e  edges  of  the  oblique  portion  of  the  wings)  much 
more  prominent. — Bay  Region  and  northward. 

Var.  pachylobus  (L.  pachylobus  Greene).  Peduncles  stout; 
flowers  small,  subsessile  in  few  whorls;  upper  calyx-lip  notched,  the 
lower  entire,  twice  as  long;  pods  very  large. — Briones  Hills,  Contra 
Costa  Co.     Apr. 

13.  L.  trifidus  Torr.  Branched  from  the  base,  7  to  12  in.  high, 
densely  pilose,  the  younger  parts  canescent;  leaflets  mostly  6  to  8, 
linear  to  linear-spatulate;  racemes  very  short,  mostly  2  to  3,  some- 
times 4;  upper  calyx-lip  deeply  cleft  with  divergent  segments,  the 
lower  deeply  3-cleft  into  long  slender  segments;  corolla  2  to  2J  lines 
long,  blue,  the  white  spot  on  the  banner  not  changing  in  age;  keel 
scarcely  falcate,  short  and  obtusely  pointed,  sparsely  ciliate  from 
above  the  middle  to  just  below  the  apex;  pod  6  to  8-seeded;  seeds 
quadrate-ovate,  dotted  or  diagonally  marked. 

Sandy  soil  about  the  Bay  and  along  the  seaboard:  Alameda  and 
San  Francisco,  southward  to  Glen  Echo  (Santa  Cruz  Co.),  Setchell 
and  Jepson;  Pacific  Grove,  TMestrom.  Doubtless  no  more  than  a 
good  variety  of  the  next;  best  known  by  its  strikingly  pilose 
pubescence  and  3-cleft  lower  calyx-lip. 

14.  L.  polycarpus  Greene.  Erect,  somewhat  succulent,  with 
rather  stout  branches  from  the  base  or  above  the  middle,  moderatelv 
pubescent;  leaflets  6  to  8,  linear-oblanceolate,  J  to  1  in.  long,  raceme 
narrow,  rather  short,  with  4  to  7  distinct  or  indistinct  whorls; 
pedicels  1  line  long,  ascending;  upper  calyx-lip  2-cleft,  the  lobes 
ovate,  parallel;  lower  entire  or  obscurely  dentate,  somewhat  longer; 
corolla  IJ  to  3  lines  long,  deep  blue;  banner  obovate,  retuse  or 
truncate,  the  center  white,  with  dark  dots,  changing  to  red-purple, 
Ihe  sides  incurved,  not  reflexed;  wings  coherent  at  tip,  inflated, 
exposing  the  base  of  the  short  and  nearly  straight  keel;  keel  obscurely 
cihate  below  the  apex;  pod  rigid,  slightly  falcate,  1  in.  long  or  more, 
6  to  9-seeded. 

Occurring  in  its  typical  form  in  rich  soil  of  low  fields  about  the  Bay, 
and  in  a  modified  form  on  the  plains  of  Solano  Co.  Characterized 
chiefly  by  its  rather  robust  habit,  short  narrow  close  racemes  of  small 
flowers  and  many  large  pods.     Apr. 

15.  L.  luteolus  Kell.  Slender,  simple  below,  loosely  and  widely 
branching  above,  2  to  3J  ft.  high,  rigid,  not  succulent;  pubescence  of 
short  appressed  silky  hairs;  leaves  scattered;  leaflets  mostly  7, 
cuneate-oblong,  1  in.  long,  obtuse  or  acute;  bracts  linear-setaceous, 
often  exceeding  the  calyx;  flowers  6  lines  long,  pale  yellow,  nearly 
sessile,  in  a  dense  raceme  1 J  to  7  in.  long;  upper  lip  of  calyx  entire, 
not  scarious;  lower  3-toothed. 

Stream  and  river  beds:  Contra  Costa  Co. ,  Mi^s.  J.  T.  Maynard;  near 
St.  Helena,  Greene^  1874;  Lake  Co.,  Jepson^  1892,  and  northward. 

16.  L.  densiflorus  Benth.  Eesembling  the  last  but  more  spar- 
ingly villous;  stem  stout,  somewhat  succulent,  simple  below,  parted 
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at  the  middle  into  many  spreading  branches;  leaflets  ^long- 
oblanceolate,  very  acute,  mucronate;  racemes  6  to  10  in.  long,  on  long 
peduncles;  bracts  setaceous,  much  shorter  than  the  calyx;  flowers 
white,  yellow,  or  sometimes  rose-color;  calyx  sparingly  pubescent, 
the  upper  lip  scarious,  deeply  cleft,  the  lower  long,  toothed. 

Hillsides  and  banks  of  gullies:  Marin  Co.;  Vaca  and  Napa  Valleys; 
eastern  San  Joaquin  Co.  and  southward  to  Southern  California. 
Apr.-May.     Flowers  in  this  and  the  next  6  to  8  lines  long. 

17.  L.  microcarpus  Sims.  Simple  or  branched  above,  1  to  IJ  ft. 
high,  somewhat  succulent,  villous  throughout;  leaves  rather  crowded ; 
leaflets  usually  9,  cuneate-oblong,  smooth  above,  varying  at  apex 
from  acutish  to  emarginate,  1  to  2  in.  long;  bracts  subulate-setaceous, 
equaling  the  calyx  or  shorter;  flowers  short-pediceled,  purplish  or 
flesh-pink;  calyx  densely  hirsute,  upper  lip  very  short,  subscarious, 
emarginate  or  cleft;  lower  obscurely  2  to  3-toothed;  keel  slightly 
ciliate;  pod  villous,  8  lines  long. 

Abundant  on  the  plains  of  the  Sacramento  and  San  Joaquin; 
apparently  also  at  Alameda.     Apr.-May. 

65.  CUCURBITACE/E.      Gourd   Family.     * 

Herbs,  mostly  tendril-bearing  and  succulent,  with  simple  leaves. 
Flowers  unisexual,  the  petals  united  and  blended  with  the  calyx. 
Calyx-tube  in  the  pistillate  flower  adherent  to  the  1  to  6-celled  ovary; 
stigmas  2  or  3;  placentae  parietal  or  projecting  from  the  axis.  Stam- 
inate  flower  with  3  stamens,  2  of  these  with  2-celled  anthers,  the 
third  one  with  a  1-celled  anther.  Fruit  gourd-like,  or  dry  and 
dehiscent.     Seeds  large,  anatropous,  without  endosperm. 

An  order  of  characteristic  aspect,  well  known  on  account  of  the 
melon,  pumpkin,  cucumber  and  other  esculent  fruits  of  cultivation. 
The  genus  Cucurbita  may  be  recognized  by  its  prostrate  scabrous 
vine-like  stems,  large  yellow  solitary  flowers,  distinct  filaments  and 
contorted  confluent  anthers.  Two  perennial  species  occur  on  the 
plains  of  the  lower  San  Joaquin  TOakdale  and  southward).  C. 
FOETiDissiMA  HBK.,  CalabaziUa,  nas  triangular-cordate  or  sub- 
cordate  leaves,  more  or  less  denticulate,  4  to  6  in.  long;  calyx-tube  J 
in.  long.  C.  palmata  Wats.,  Mock  Orange,  has  palmately  5-cleft 
leaves  and  calyx-tube  about  1  in.  long. 

1.  ECHINOCYSTIS  T.  &  G.     Big  Root. 

Trailing  or  climbing  herbs  with  branched  tendrils  and  thin  leaves. 
Flowers  small,  greenish  or  white,  monoecious,  the  staminate  in  axil- 
lary racemes  or  panicles,  the  pistillate  pedicellate  and  solitary  in  the 
same  axils.  Calyx-teeth  very  small  or  obsolete.  Corolla  rotate  or 
campanulate  with  5  to  7  lobes  or  lanceolate  segments.  Staminate 
flowers  with  the  short  filaments  united  and  the  anthers  distinct  or 
coherent.  Pistillate  flowers  with  capillary  staminodia  or  none; 
ovary  globose  or  oblong,  2  to  4-celled,  with  1  to  4  ovules  in  each  cell; 
style  very  short;  stigmas  2  to  3-parted  or  lobed.     Fruit  prickly,  some- 
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what  fleshy  or  pulpy,  at  length  dry  and  bursting  irregularly  on  the 
sides  or  near  the  apex.  Seeds  ovoid  or  broadly  oblong,  more  or  less 
compressed,  surrounded  by  a  marginal  line.  (Greek  echinos,  a  hedge- 
hog, and  kustis,  a  bladder,  in  reference  to  the  spiny  fruit.  Our  species 
are  all  perennial  from  exceedingly  large,  often  deep-seated,  fusiform 
or  globose  roots,  sometimes  as  large  as  and  not  unlike  the  shape  of  a 
man's  body,  whence  the  common  name,  "Old  Man  in  the  Ground." 
The  germination  of  the  seed  is  peculiar;  see  Gray,  Structural  Botany, 
p.  21.) 

Corolla  rotate,  dull  or  greenish-white;    pistillate  flower  without  abortive 

stamens 1,  E.  fabacea. 

Corolla  campanulate,  clear  white. 
Pistillate  nowers  with  abortive  stamens,  the  pedicels  3  to  6  lines  long  .  .  . 

2.  E.  Marah. 
Pistillate  flowers  without  abortive  stamens,  the  pedicels  1  to  2  in.  long  .  . 

3.  E.  Watsonii. 

1.  E.  fabacea  Naud.  Common  Man  Root.  Usually  nearly 
glabrous  or  with  short  scattered  curved  hairs;  stems  12  to  30  ft.  long; 
leaves  rough-scabrous  or  smoother,  more  or  less  round-cordate  in 
outline,  2  to  4  in.  in  diameter,  with  a  deep  and  open  sinus  at  base, 
mosjily  rather  deeply  5  to  7-lobed,  often  with  acutish  segments; 
staminate  flowers  many  in  slender  simple  or  compound  racemes  3J  to 

5  in.  long,  the  pedicels  1  to  3  lines  long;  corolla  3  to  4  lines  in  diam- 
eter, of  a  dull  or  greenish  white;  pistillate  flowers  5  to  6  lines  broad, 
destitute  of  abortive  stamens,  the  pedicels  5  to  9  lines  long;  ovary 
globose,  2-celled,  ovules  1  or  2  in  each  cell;  fruit  globose,  2  in.  in 
diameter,  very  densely  covered  with  stout  spines  4  to  12  lines  long; 
seeds  commonly  4,  sometimes  less,  oblong-ovoid,  9  to  13  lines  long,  6 
lines  in  diameter,  surrounded  by  a  shallow  groove  or  darker  lines. — 
(Megarrhiza  Californica  Torr.) 

The  most  common  species,  growing  upon  open  hills  or  climbing  in 
thickets;  in  some  localities  still  very  abundant  on  rich  sandy  ridges 
(high  places)  of  interior  grain  fields:  Coast  Ranges;  Sacramento  and 
San  Joaquin  Valleys.  The  var.  agrestis  Greene,  of  eastern  Contra 
Costa  Co.,  is  described  as  having  smaller  fruits  with  few  short  spines. 
E.  MACROCARPA  Greene,  Chilicothe,  has  a  very  spiny  oblong  pod  4  in. 
long. — Kaweah  River  basin  to  Southern  California. 

2.  E.  Marah  Cogn.  Hill  Man  Root.  Stems  4  to  26  ft.  long, 
mostly  smooth;  leaves  muriculate-scabrous,  especially  on  the  upper 
surface,  or  almost  glabrous,  reniform  or  round-cordate^-.S  to  7  m. 
broad,  2  to  4  in.  long,  5  to  7-lobed  with  round  sinuses;  staminate 
inflorescence  6  to  10  in.  long,  the  corolla  6  to  7  lines  broad,  clear  white; 
pistillate  flower  with  abortive  stamens  (staminodia),  on  pedicels  3  to 

6  lines  long;  ovary  ovate,  2  to  3-celled;  ovules  1  to  4  or  more  in  each 
cell,  attached  to  the  outer  side  of  the  cell;  fruit  ovate-oblong,  2f  to 
3J  in.  long,  somewhat  attenuate  at  each  end,  particularly  at  apex, 
nearly  smooth  or  muricate  with  short  weak  spines;  seeds  horizontally 
placed,  nearly  round,  flattened,  about  1  in.  long,  rather  less  than  ^ 
in.  thick. — (Megarrhiza  Marah  Wats.) 

Hills  of  Marin,  Alameda  and  Contra  Costa  Cos.,"  often  climbing 
over  shrubs  and  trees. 
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3.  E.  Watsonii  Gogn.  Nearly  glabrous,  glaucous;  stems  slender, 
not  succulent,  4  to  8  ft.  long;  leaves  orbicular-cordate  witb  nearly 
closed  sinus  or  broadly  reniform,  2  to  4  in.  broad,  rather  broader  than 
long,  deeply  5-lobed,  the  lobes  broader  above  and  sinuately  toothed 
or  lobed;  staminate  panicle  slender,  often  few-flowered;  the  flowers 
small  (about  1^  to  2^  lines  in  diameter),  white;  pistillate  flowers  3  to 
5  lines  broad,  without  abortive  stamens,  on  slender  pedicels  1  to  2  in. 
long;  ovary  smooth  or  somewhat  muricate;  fruit  nearly  globose,  1  to 
H  in.  in  diameter,  somewhat  naked  toward  the  summit  or  covered  all 
over  with  weak  and  very  slender  spines  about  IJ  lines  long,  2-celled, 
2-seeded;  seed  not  flattened,  7  to  9  lines  long,  6  lines  thick. 

Vaca  Mountains;  otherwise  unknown  in  the  Bay  Region.  Sierra 
Nevada. 

66.  DATISCACE>E.     Datisca  Family. 

Perennial  herbs  with  alternate  and  in  ours  divided  leaves.  Flowers 
dioecious  or  in  ours  the  pistillate  commonly  with  a  few  stamens. 
Calyx  synsepalous.  Corolla  none.  Stamens  indeflnite.  Ovary  infe- 
rior, 1-celled,  with  3  parietal  placentae;  styles  3,  bifid.  Fruit  a  cap- 
sule, opening  at  the  top  between  the  styles. 

1.  DATISCA   L. 

Stout  glabrous  herb.  Leaves  divided  and  more  or  less  incised  and 
sharply  serrate.  Flowers  fascicled  in  the  axils  on  short  pedicels. 
Calyx  of  staminate  flower  very  short  (less  than  1  line  long),  with  4 
to  9  unequal  lobes;  stamens  in  ours  8  to  12,  mostly  10;  filaments 
short.  Calyx  of  pistillate  flowers  with  ovoid  tube,  somewhat 
3-angled,  3-toothed,  3  to  4  lines  long;  stamens  (when  present)  2  to  4, 
alternate  with  the  teeth.  Seeds  numerous,  small,  in  2  to  several  rows 
upon  the  placentae. 

1.  D.giomerata  (Presl.)  Brew.  «&  Wats.  Durango  Root.  Stems 
commonly  clustered,  stoutish  and  somewhat  flstulous,  erect,  branch- 
ing above,  2J  to  4  ft.  high;  lower  leaves  5  or  6  in.  long,  nearly  as 
broad,  ternately  divided  and  more  or  less  incised  and  serrate,  the 
middle  division  largest  and  3-lobed,  the  lateral  unequally  2-lobed  or 
incised;  upper  leaves  2  to  3  in.  long  or  more,  with  3  lanceolate  lobes, 
the  lateral  very  much  smaller  and  shorter;  flowers  in  clusters  in  the 
axils  of  the  leafy  branches;  staminate  flowers  in  clusters  of  3,  on 
pedicels  about  2  lines  long;  pistillate  flowers  sessile  or  subsessile,  4  to 
7  in  a  cluster,  or  somewhat  scattered  along  short  axillary  branchlets; 
anthers  nearly  3  lines  long,  nearly  sessile;  styles  longer  than  the 
ovary. 

Dry  stream  beds:  Coast  Ranges  (Vaca  Mountains,  Napa  and 
Sonoma  Cos.  to  Southern  California);  Sierra  Nevada.     June-July. 

67.  LOASACE>E.     Loasa  Family. 

Herbs  with  either  roueh  or  stinging  hairs,  and  often  with  white 
deciduous  bark.     Leaves  in  ours  alternate.     Flowers  regulwc.^^"tfe&\.. 
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Calyx-tube  adnate  to  the  1-celled  ovary,  its  limb  6-lobed.  Petals 
commonly  5.  Stamens  usually  very  numerous,  inserted  with  the 
petals  on  the  throat  of  the  calyx.  Placentae  2  or  3,  parietal.  Fruit 
a  capsule,  crowned  with  the  calyx-lobes. 

1.  MENTZELIA   L. 

Erect  annuals.  Leaves  in  age  brittle,  adhering  very  tightly  to 
clothing  by  means  of  barbed  hairs.  Flowers  terminal,  solitary  or 
cymose,  small  or  showy.  Styles  3,  more  or  less  united  into  one. 
Capsule  dehiscent  at  the  summit,  few  to  many-seeded.  Seeds  flat; 
endosperm  scanty.  (Named  for  C.  Mentzel,  a  German  botanist  of 
the  12th  century.) 

Annuals;  capsule  linear  or  clavate;  petals  5, 
Mostly  2  lines  long  or  less. 
Floral  leaves  broad,  almost  concealing  the  flowers;  seeds  much  longer 

than  broad 1.  M.  micrantfia. 

Floral  leaves  very  much  shorter  than  the  flowers;  seeds  cubical 

2.  M.  disperaa. 
Mostly  4  lines  long  or  more. 

Capsule  linear,  hispid;  petals  pale  yellow,  3  or  4  lines  long .*. 

3.  M.  affinU. 
Capsule  linear-clavate  to  obconic. 

Petals  about  ^  in.  long 4.  Jf.  gradlenia. 

Petals  1  to  1*^  in.  long,  golden-yellow 6.  M.  Lindleyi. 

Biennial;  capsule  oblong;  petals  10 6.  M.  IsevicaulU, 

1.  M.  micrantha  T.  &  G.  Rough-hispid,  at  least  above;  stems 
simple  below,  corymbosely  and  rather  compactly  dichotomous  above; 
leaves  ovate,  acute  or  acuminate,  serrate  or  sinuate-toothed,  1  to  2  in. 
long  or  the  uppermost  roundish,  entire,  and  4  to  6  lines  long;  flowers 
shorter  or  scarcely  exceeding  the  broad  floral  leaves;  petals  oval  or 
obovate,  1 J  to  2  lines  long,  twice  longer  than  the  calyx-lobes;  5  of  the 
filaments  petal-like  with  emarginate  apex;  capsule  linear,  sharply 
triangular,  3  lines  long;  seeds  1  line  long,  twice  as  long  as  broad.    . 

Coast  Range  hills  from  Saratoga,  Santa  Clara  Co.,  Davy,- Sept., 
1893,  to  Mt.  Diablo.     Clear  Lake,  ace.  to  Bot.  Cal. 

2.  M.  dispersa  Wats.  Usually  branching,  9  to  13  in.  high; 
stems  ostensibly  smooth,  pubescent  under  a  lens;  leaves  oblong  or 
ovatish,  IJ  in.  long  or  less,  entire  or  sometimes  toothed;  flowers 
small,  approximate  near  the  ends  of  the  branches;  calyx-lobes  1  line 
long,  little  shorter  than  the  obovate  petals;  filaments  not  dilated; 
capsule  linear,  6  or  7  lines  long;  seeds  cubical,  minutely  mottled, 
rather  acutely  angled,  as  broad  as  long. 

Montane  species:  Lower  Lake  Grade  to  Kelseyville;  Mt.  Diablo. 
Also  credited  to  the  Sierra  Nevada. 

3.  M.  affinis  Greene.  Stoutish,  simple  and  leafy  below,  widely 
branching  above,  2  or  3  ft.  high;  leaves  lanceolate  in  outline,  deeply 
and  often  sharply  pinnatifid;  flowers  5  or  6  lines  broad,  numerous  but 
not  congested;  calyx-lobes  subulate,  2  lines  long;  capsule  linear,  sub- 
terete,  J  to  nearly  1  in.  long,  hispid  with  short  stiff*  white  hairs;  seeds 
prismatic  with  grooved  angles. 

San  Joaquin  Valley  plains;  (?)Antioch.  Insufficiently  distin- 
guished from  the  next. 
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4.  M.  gracilenta  T.  &  G.  Sparingly  branched,  or  often  simple, 
1  to  IJ  ft.  high;  leaves  narrowly  oblong  in  outline,  pinnatifid  into 
broadly  linear  lobes  or  only  coarsely  sinuate-toothed;  upper  leaves 
sometimes  disposed  to  be  ovate  or  lanceolate,  somewhat  sharply  cleft 
or  entire;  flowers  clustered  at  the  summit;  calyx-lobes  2  to  5  lines 
long;  petals  obovate  or  oblanceolate,  rounded  or  retuse  at  apex,  4  to  6 
lines  long,  undoubtedly  yellow  but  the  exact  shade  unknown  to  us; 
filaments  dilated  and  somewhat  united  at  base;  capsule  clavate  to 
obconic,  J  to  f  in.  long;  seeds  in  3  rows,  angled,  minutely  tubercu- 
late,  J  line  long. 

Los  Angeles  northward  to  the  Sacramento,  ace.  to  Bot.  Cal.;  San 
Antonio  River,  Brewe7\ 

5.  M.  Lindleyi  T.  &  G.  Bartonia.  Slender,  simple  or 
branching,  IJ  to  4  ft.  high;  leaves  ovate  to  narrowly  lanceolate, 
peetinately  pinnatifid  or  coarsely  toothed,  2  to  3  in.  long;  flowers 
axillary  and  terminal;  calyx-lobes  5  to  9  lines  long,  broadly  lanceo- 
late, acuminate;  petals  obovate,  abruptly  acuminate,  golden  yellow 
with  vermilion  base,  1  to  1\  in.  long;  stamens  numerous,  about 
three-fourths  as  long  as  the  petals;  filaments  very  slender;  capsule 
linear-elavate,  1  to  IJ  in.  long;  seeds  angular,  minutely  tuberculate. 

Benicia,  ace.  to  Davy;  South  Coast  Ranges  from  Niles  to  Corral 
Hollow  and  southward  to  the  region  of  Mt.  Hamilton.  May- June. 
Flowers  opening  in  the  evening  and  remaining  open  during  the 
morning  of  the  next  day. 

6.  M.laevicaulis(Dougl.)  T.  &  G.  Blazing  Star.  Stout  branch- 
ing biennial,  2  to  3J  ft.  high,  with  shining  white  nearly  smooth  stems; 
leaves  narrowly  oblong  or  lanceolate,  sinuately  toothed,  3  to  7  in. 
long;  flowers  in  clusters  of  2  or  3  at  the  ends  of  the  branches,  3  or  4 
in.  broad,  light  yellow;  calyx  segments  lanceolate,  1  to  IJ  in.  long; 
petals  about  10,  oblanceolate,  the  numerous  stamens  almost  as  long; 
capsule  oblong,  1 J  in.  long,  3  to  4  lines  in  diameter. 

Stream  beds  throughout  the  Coast  Ranges  and  Sierra  Foothills. 
July-Sept.     Flowers  open  all  day. 

68.   LYTHRACE>E.     Loose-strife  Family. 

Herbs  with  opposite  or  alternate  entire  leaves.  Flowers  perfect, 
axillary  or  whorled.  Calyx  tubular,  free  from  but  enclosing  the 
ovary,  4  to  7-to6thed,  sometimes  with  accessory  teeth  in  the  sinuses. 
Petals  4  to  6,  inserted  with  the  4  to  12  stamens  on  the  calyx.  Cap- 
sule in  ours  2  to  4-celled. 

Flowers  subsessile  or  pediceled,  solitary  in  the  axils;  calyx  cylindrical; 

leaves  alternate 1.  Lythrum. 

Flowers  sessile  in  the  axils,  2  to  4  in  a  whorl;  calyx  in  fruit  globose;  leaves 

opposite 2.  Ammannia. 

1.  LYTHRUM    L.     Loose-strife. 

Slender  herbs.  Leaves  sessile,  in  ours  alternate.  Flowers  solitary 
in  the  axils,  purple  or  whitish.     Calyx  cylindrical,  8  to  12-ribbed, 
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with  4  to  6  teeth  and  an  equal  number  of  accessory  ones  in  the  sinuses. 
Petals  5  or  6,  the  stamens  as  many  or  twice  as  many.  Style  filiform; 
stigma  capitate.  Capsule  oblong  or  cylindrical,  2-celled.  (Greek 
luuiron,  bloodj  applied  either  on  account  of  the  color  of  the  fiowers 
or  the  styptic  properties  of  certain  species. ) 

Flowers  distinctly  pediceled;   corolla  2  or  3  lines   long,   bright   purple; 

perennial 1.  X.  Cali/omicum. 

Flowers  subsessile;  corolla  1  line  long  or  less,  pale  purple  or  almost  white. 

Perennial,  stoloniferous 2.  X.  adsurgens. 

Annual,  not  stoloniferous 8.  X.  Hyss&pifoUa. 

1.  L.  Californicunn  T.  &  G.  Common  Loosk-strifb.  Peren- 
nial; stems  erect,  paniculately  branching  above,  2  or  8  or  even 
6  ft.  high;  leaves  broadly  or  narrowly  linear,  less  commonly  lan- 
ceolate, mostly  I  to  2  in.  long;  flowers  distinctly  pediceled;  calyx 
2i  to  8J  lines  long,  its  teeth  sharply  acute;  petals  2  to  8  lines  long, 
bright  purple. 

Common  in  low  valley  and  marshy  lands  and  about  springs  in  the 
mountains:  Newark;  Suisun,  etc.     June-Sept. 

2.  L.  adsurgens  Greene.  Stoloniferous  perennial;  branches 
5-angled,  decumbent  or  assurgent,  1  to  3  ft.  long;  herbage  pallid, 
slightly  succulent;  calyx  2J  lines  long,  12-ribbed,  the  ribs  in  maturity 
widening  and  thickened  below;  teeth  minute,  subulate;  petals  pale 
purple  or  almost  white,  minute. 

Low  wet  places  at  West  Berkeley;  (?)  central  Solano  Co.  Scarcely 
more  than  a  robust  perennial  variety  of  the  next. 

8.  L.  Hyssopifolia  L.  Annual;  stems  slender  and  simple  or 
with  several  branches  from  below  the  middle,  4  to  9  in.  high;  herbage 
pale,  glabrous;  leaves  linear  or  oblong,  8  to  7  lines  long;  flowers  suo- 
sessile  in  the  axils;  calyx  2  lines  long;  petals  1  line  long  or  less,  pale 
purple  or  whitish. 

Dry  hillsides  or  hollows  of  the  Coast  Range  Mountains,  preferring 
slightly  alkaline  localities:  Knight's  Valley  Grade  ^nd  Howell  Moun- 
tain southward  to  New  Almaden.     Aug. -Sept. 

2.  AMMANNIA  L. 

Glabrous  annuals  with  mostly  4-angled  stems.  Leaves. opposite, 
sessile  or  narrowed  to  a  short-petioled  base.  Flowers  purplish,  2  or 
more  in  each  axil.  Calyx  campanulate  (in  fruit  globose  or  nearly 
so),  the  tube  8-ribbed,  4-toothed  and  usually  with  small  accessory 
teeth  in  the  sinuses.  Petals  4,  purplish,  small  and  deciduous,  or 
wanting.  Stamens  4  to  8.  Capsule  globular.  (Named  for  Johann 
Ammann,  a  German  botanist  of  the  18th  century.) 

Leaves  sessile  by  a  broad  auricled  base 1.  .4.  coecinea. 

Leaves  tapering  at  base,  sometimes  short-petioled 2.  A.  humilU. 

1.  A.  coecinea  Rottb.  Erect,  simple  or  branching  below,  4  to  14 
in.  high;  leaves  horizontally  spreading,  broadly  linear  or  somewhat 
narrowed  towards  the  apex,  1  to  2  in.  long,  sessile  by  a  broad  auricled 
base;  flowers  in  whorls  of  2  to  5;  calyx  in  flower  narrowly  campanu- 
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late,  strongly  8-ribbed,  in  fruit  distended  and  the  ribs  less  obvious; 
capsule  2  lines  long. 

Low  lands  along  interior  rivers:  Cache  Creek,  Bolander;  Lower 
Sacramento  Islands;  San  Joaquin  River. 

2.  A.  humilis  Michx.  Smaller;  leaves  linear-oblanceolate,  taper- 
ing at  base  (not  auricled)  and  sometimes  short-petioled;  flowers  1  to 
3  in  each  axil;  accessory  teeth  of  the  calyx  sometimes  as  long  as  the 
proper  teeth;  capsule  dehiscent  septicidally. 

Stockton. 

69.  ONAGRACE>E.     Evening-Primrose  Family. 

Annual  or  perennial  herbs  with  simple  leaves  sometimes  lobed  or 
divided.  Flowers  complete,  symmetrical,  4-merous  (rarely  6  or  2- 
merous),  in  spikes  or  racemes,  or  solitary.  Calyx-tube  adnate  to  the 
ovary,  the  petals  inserted  at  its  summit,  and  the  stamens  twice  as 
many  or  as  many.  Pollen  commonly  cobwebby.  Style  always 
single;  lobes  of  the  stigma  as  many  as  the  cells  of  the  ovary,  or  stigma 
capitate.  Capsule  commonly  4,  sometimes  6  or  2-celled.  Seeds 
mostly  small,  naked  or  with  a  tuft  of  hairs  at  apex  (coma);  endosperm 
none. 

An  order  of  showy  plants  with  a  large  representation  in  western 
America.  Gayophytum  with  six  species  in  California,  approaches 
(Enothera;  it  has  very  small  white  or  pink  flowers  and  a  2-celled 
ovary.  The  species  are  all  very  slender  annuals  and  all  beyond  our 
limits,  mostly  in  the  High  Sierras.  Heterogaura  Californica  Roth- 
rock,  which  is  allied  to  Clarkia,  occurs  in  the  Sierra  Nevada  from 
Yuba  Co.  to  Fort  Tejon;  it  has  4  of  the  8  stamens  sterile  and  an 
indehiscent  fruit  with  one  seed  in  each  cell. 

Parts  of  the  flower  in  4's  or  5's;  fruit  a  capsule  (indehiscent  in  no.  1). 
Tube  of  the  calyx  not  produced  beyond  the  ovary,  the  limb  divided  down 
to  the  ovary  and  persistent  on  it  after  flowering. 
Petals  6, 6  lines  long  or  more;  fruit  at  length  reflexed  .  .  1.  Jtjs8I,»a. 

Petals  none  or  minute;  fruit  erect      2.  Ludwigia. 

Tube  of  the  calyx  produced  beyond  the  ovary,  the  linjb  with  the  free  por- 
tion of  the  calyx-tube  deciduous  after  flowering; .  parts  of  the  flower 
always  in  4's;  ovary  4-celled. 
Seeds  with  a  tuft  of  hairs  at  one  end. 

Flowers  large;  corolla  and  caljrx  scarlet 3.  Zauschneria. 

Flowers  small;  corolla  white  or  purplish 4.  Epilobhtm. 

Seeds  naked. 
Flowers  purple,  rose-color  or  white,  never  yellow. 
Calyx-lobes  erect  or  ascending;  petals  small  or  minute 

5.  BOISDTJVALIA. 

Calyx-lobes  reflexed  or  the  tips  remaining  united  and  turned  to  one 
side  in  anthesis. 
Petals  distinctly  clawed,  often  much  lobed,  the  stamens  opposite 

them  frequently  wanting 6.  Clarkia. 

Petals  sessile,  not  lobed  except  in  G.  biloba;  stamens  always  8  .  .  . 

7.  Godetia. 

Flowers  yellow  or  (in  two  species)  white 8.  (Enothera. 

Parts  of  the  flower  in  2's;  fruit  bur-like 9.  CiRCiEA. 

1.  JUSSI>EA  L. 

Glabrous  perennial  herbs,  ours  riparian  or  of  tcvw^^^  ^ot^^.  \jfc».N«^ 
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alternate.  Flowers  yellow,  solitary  in  the  axils,  pediceled.  Calyx- 
tube  elongated,  not  produced  beyond  the  ovary,  its  lobes  6.  Petals 
6.  Stamens  twice  as  many.  Fruit  (in  ours)  &-celled.  Seeds  very 
numerous.  (Bernard  de  Jussieu,  who  founded  the  natural  system  of 
classification.) 

1.  J.  Californica.  California  Water-weed.  Stems  IJ  to  6 
ft.  long;  leaves  of  floating  plants  orbicular  to  elliptic,  nearly  1  to  IJ 
in.  long,  on  petioles  almost  as  long;  leaves  of  erect  plants  of  muddy 
shores  broadly  oblong,  acute  at  base  and  apex,  or  obovate,  1  to  2  in. 
long,  the  petioles  J  in.  long;  calyx-lobes  lanceolate,  J  in.  long;  petals 
broadly  obovate,  6  to  7  lines  long;  fruit  woody,  cylindric,  10  lines 
long,  indehiscent,  at  length  reflexed  and  the  calyx-segments  decidu- 
ous from  the  mature  fruit;  fruiting  pedicel  J  to  f  in.  long;  seeds  large 
for  the  order,  with  a  very  thick  tough  outer  coat;  cotyledons  elliptic, 
caulicle  very  short. 

Region  of  the  Lower  Sacramento  and  the  Lower  San  Joaquin,  par- 
ticularly in  tide  sloughs;  Cache  Creek,  Bolander;  Clear  Lake,  Jepson; 
Warm  Springs,  Alameda  Co.;  lakelet  near  Aptos,  Santa  Cruz 
Co.,  Setchell;  Pajaro,  Monterey  Co.,  Chandler;  Visalia;  Bakersfield. 
July-Sept. 

2.  LUDWIGIA  L.    False  Loose-strife. 

Aquatic  or  marsh  perennial  herbs,  with  the  aspect  of  the  preceding, 
but  the  leaves  opposite,  parts  of  the  flower  in  4's,  and  the  petals  often 
absent.  Stamens  as  many  as  the  petals  and  alternate  with  them. 
Ovary  broad  at  apex  and  usually  flattened,  or  crowned  with  a  conical 
style-base.  Capsule  4-celled,  dehiscent  by  lateral  slits  or  terminal 
pores.  Seeds  minute.  (C.  G.  Ludwig,  1709-1773,  Professor  of  Botany 
at  Leipsic.) 

1.  L.  palustris  Ell.  Water  Purslane.  Glabrous,  stem  6  to 
12  in.  long;  leaves  obovate,  acute  or  acuminate,  narrowed  at  base  into 
a  rather  long  petiole,  the  whole  leaf  8  to  12  lines  long;  petals  none, 
or  minute  and  reddish;  capsule  erect,  broadly  oblong,  IJ  lines  long, 
more  or  less  4-sided  or  -angled,  with  a  narrow  longitudinal  band  of 
tubercles  on  each  side. 

Muddy  shores:  Healdsburg,  Miss  Kmg;  Clear  Lake,  Jepson.  Aug. 
Fr.  Sept.     Capsule  yellowish,  the  persistent  sepals  green. 

3.  ZAUSCHNERIA  Presl. 

Low  perennials,  with  alternate  leaves  (the  lowest  opposite)  and 
large  scarlet  Fuchsia-like  flowers.  Calyx  above  the  ovary  colored 
like  the  corolla,  its  tube  funnelform  with  a  globose  base  (nectar- 
bearing  within),  and  appendaged  within  at  the  most  constricted  por- 
tion with  several  erect  and  deflexed  scales.  Petals  scarlet,  inserted 
on  the  throat  of  the  calyx  and  rather  shorter  than  its  erect  lobes, 
obcordate  or  2-cleft.  Stamens  8,  exserted,  colored  like  the  corolla; 
anthers  linear-oblong,  attached  by  the  middle.  Style  long  and 
exserted,  stigma  4-lobed.  Capsule  linear,  obtusely  4-angled,  4-valved 
and  imperfectly  4-celled.     Seeds  oblong,  with  a  tuft  of  hairs  at  the 
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apex.     (In  memory  of  M.  Zauschner,  a  Bohemian  botanist,  one  time 
Professor  of  Natural  History  in  the  University  of  Prag.) 

1.  Z.  Calif ornica  Presl.  Balsamea.  Stems  decumbent  or  erect, 
about  1  ft.  high,  woody  at  base,  the  herbage  more  or  less  villous  or 
woolly;  leaves  oblong  to  linear-lanceolate,  J  to  IJ  in.  long,  the  lowest 
opposite;  flowers  1 J  to  2  in.  long;  calyx-lobes  4  lines  long. 

Dry  stream-beds  of  the  Coast  Ranges,  particularly  on  benches,  but 
also  along  cliffs  in  the  crevices  of  rocks.  Aug.-Oct.  Used  as  a 
vulnerary  in  rural  medicine  by  Spanish-Californians.  First  collected 
at  Monterey  in  1792  by  Thaddeus  Haenke  of  the  Malaspina  Expedi- 
tion, the  first  botanist  to  -visit  California.  An  exceedingly  vanable 
species.  The  var.  latifolia  Hook  (Z.  latifolia  Greene)  is  often  nearly 
glabrous  and  has  broadly  ovate  to  ovate-lanceolate  leaves,  conspicu- 
ously feather-veined. — Mt.  Diablo  range  and  middle  altitudes  of  the 
Sierra  Nevada. 

4.  EPILOBIUM  L.     Willow  Herb. 

Erect  herbs;  annual,  perennial  by  creeping  root-stocks,  or  propa- 
gating in  the  autumn  by  offsets.  Leaves  opposite  or  alternate. 
Flowers  purple,  rose-color  or  white.  Petals  4,  often  emarginate  or 
bifid.  Stamens  8,  the  4  alternate  shorter.  Stigma  oblong  or  4-lobed. 
Ovary  long  and  narrow,  4-celled.  Capsule  4-valved.  Seeds  numer- 
ous, the  summit  bearing  a  tuft  of  long  hairs  (coma).  (Greek  epi, 
upon,  lobus,  a  pod,  and  ion,  a  violet.) 

Flowers  small;  petals  notched  or  obcordate,  not  opening  beyond  funnel- 
form  (except  no.  7  ?);  capsule  rather  prominently  ribbed  or  angled. 
Perennials ;  coma  mostly  persistent. 
Leaves  mostly  alternate;  petals  1^  to  2}4  lines  long. 
Glabrous  below ;  inflorescence  white-pubescent .  .  1.  ^.  Calif ornicuvi. 
Pubescence  chiefly  glandular:  var.  occidentale  of.  .2.  E.  adenocaulon. 

Silky  pubescent  throughout Z.  E.  holosericeum. 

Leaves  mainly  opposite;  petals  3  to  5  lines  long. 

Tomentose;  flowers  exceeding  the  reduced  upper  leaves 

4.  E.  Watsoni. 
Glabra te  below,  glandular-pubescent  above;  flowers  scarcely  surpass- 
ing the  terminal  leaves 5.  E.  Franciscanum. 

Annuals;  stems  with  shreddy  bark  at  base ;  coma  very  deciduous. 
More  or  less  pubescent,  ^  to  1  ft.  high ;  petals  emarginate 

6.  E.minutum. 
Glabrous  or  glandular,  1^  to  5  ft.  high ;  petals  deeply  .2-clef t 

7.  E.  paniculalum. 
Flowers  large;  petals  entire,  opening  nearly  flat,  5  to  7  lines  long;  capsule 

terete;  perennials 8.  J5.  spicatum. 

1.  E.  Californicum  Hausskn.  Glabrous  below,  the  inflorescence 
and  buds  rather  coarsely  white-pubescent,  slender,  3  to  4  ft.  high; 
leaves  lanceolate  or  oblong-lanceolate,  remotely  serrulate,  3  to  4  in. 
long  or  less,  short-petioled;  flowers  few;  peduncles  of  mature  fruit 
slender,  occasionally  equaling  the  floral  leaves;  capsules  nearly 
glabrous. 

First  collected  near  Fort  Ross  by  Wrangell;  common  in  low  ground 
on  the  Lower  Sacramento. 

2.  E.  adenocaulon  Hausskn.  var.  occidentale  Trelease.  Finely 
glandular-pubescent,  especially  on  the  strict  branches,^  \ic>  ^IX^^xv^^ 
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remotely  leafy;  leaves  triangular-lanceolate,  2  in.  long  or  less,  dentic- 
ulate, short-petioled,  passing  into  the  small  floral  ones,  these  acute  at 
both  ends;  flowers  small;  petals  1  to  1}  lines  long;  capsule  slender, 
short-pediceled. 

About  springs  in  the  mountains  and  moist  places  in  the  valleys: 
North  Coast  Ranges;  Napa  Valley;  Lake  Co.;  Suisun  Marshes. 

8.  E.  holosericeunn  Trelease.  Silky-pubescent  or  canescent, 
simple  below,  loosely  branched  above,  3  to  4  ft.  high;  leaves  oblong- 
lanceolate,  low-serrulate,  narrowed  into  short  petioles,  2  to  4  in.  long, 
those  of  the  flowering  branches  small  and  scattered;  flowers  scattered 
along  the  elongated  branches,  petals  2  lines  long,  nearly  white; 
peduncles  of  mature  capsules  6  lines  long. 

Stream  beds:  Vaca  V  alley  and  Weldon  Canon;  first  described  from 
specimens  collected  in  San  Bernardino  Co.     Aug.-Sept. 

4.  E.  Watsoni  Barbey.  Tomentose-pubescent  throughout,  IJ  ft. 
high;  leaves  elliptical,  denticulate,  rounded  to  short-winged  petioles; 
flowers  rose-red,  not  so  crowded  as  in  the  preceding,  protruding 
beyond  the  more  reduced  and  lanceolate  upper  leaves;  seeds  coarsely 
papillate,  coma  dingy. 

First  collected  at  Fort  Ross;  not  known  otherwise,  at  least  within 
our  limits. 

6.  E.  Franciscanunn  Barbey.  Glabrate  below,  glandular-pilose 
above,  1  to  3  ft.  high;  leaves  elliptic-  to  ovate-lanceolate,  serrate,  on 
short  petioles,  the  lower  opposite,  the  uppermost  often  pilose  along 
the  midrib;  racemes  dense,  the  red-purple  or  pale  flowers  scarcely 
surpassing  the  somewhat  reduced  bracts;  capsule  2  in.  long;  seeds 
hyaline,  papillate,  coma  sometimes  tawny. 

Muddy  margins  of  lakes  and  streamlets:  San  Francisco.  No.  2 
approaches  this,  but  differs  in  its  smaller  and  less  corymbosely- 
clustered  flowers. 

().  E.  minutum  Lindl.  Pubescent  below,  5  to  12  in.  high,  com- 
monly with  diffuse  ascending  branches;  leaves  broadly  or  narrowly 
lanceolate,  entire  or  denticulate,  6  to  9  lines  long,  vein  less;  flowers 
distributed  along  the  stem,  rose-color  or  white;  petals  emarginate,  1 
line  long;  4  longer  stamens  equaling  the  style;  capsule  1  in.  long, 
pediceled;  seeds  J  line  long  or  less. 

Dry  hills  of  the  Coast  Ranges:  Mt.  Tamalpais;  St.  Helena  and 
northward.  May.  Dwarf  forms,  2  to  3  in.  high,  occur  on  the 
Mayacamas  Range.  The  var.  foliosum  T.  &  G.  has  linear-spatulate 
leaves,  with  smaller  ones  fascicled  in  the  axils. — Napa  valley, 
Bigelow;  Geysers,  Greene.  The  var.  Biolettii  Greene  is  minutely 
canescent  on  the  inflorescence  and  has  much  smaller  flowers  than  the 
species. — Mill  Valley. 

7.  E.  paniculatunn  Nutt.     Glabrous  below,  more  or  less  glandular 
-    above;     stem  very  shreddy,    simple    below,    paniculately   oranched 

above,  IJ  to  6  ft.  high  or  more;  leaves  lanceolate,  mostly  alternate, 
with  smaller  ones  fascicled  in  the  axils,  sharply  but  minutely  denticu- 
late, mostly  veined,  1 J  to  2  in.  long;  flowers  few,  terminating  the 
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almost  filiform  spreading  and  nearly  leafless  branches,  the  bracts 
almost  subulate;  petals  deeply  2-cleft  into  linear-oblong  lobes,  rotate- 
spreading,  rose-purple,  8  to  4  lines  long;  capsule  pediceled,  about  1 
in.  long,  sharplj'^  4-angled  and  acuminately  beaked;  seeds  J  to  1  line 
long. 

Dry  ground,  everywhere  common.  July-Oct.  Main  stem  often 
very  stout  and  thick  below,  and  rapidly  diminishing  upwards. 

8.  E.  spicatum  L.  Fire-weed.  Stems  erect,  mostly  simple 
from  a  stout  root,  2  to  5  ft.  high,  glabrate  below,  the  inflorescence 
canescent;  leaves  alternate,  lanceolate,  nearly  entire,  4  to  6  in.  long, 
the  lateral  veins  confluent  in  submarginal  loops;  flowers  large,  in 
long  racemes  with  small  slender  bracts;  calyx  cleft  almost  to  the. 
ovary;  corolla  slightly  irregular,  lilac-purple;  petals  6  to  7  lines  long, 
entire;  stamens  purple,  in  a  single  row,  with  filaments  dilated  at  base; 
style  exceeding  the  stamens,  hairy  at  base,  at  first  recurved;  capsule 
2  to  3  in.  long. 

Common  in  the  Sierra  Nevada  and  "NTorth  Coast  Ranges,  appearing 
in  great  abundance  on  forest-burned  areas;  collected  within  our  limits 
only  in  Sonoma  Co.  near  Guerneville,  Davy.  July.  Entire  inflo- 
rescence often  purple,  especially  in  the  bud. 

E.  OBCORDATUM  Gray,  alpine  in  the  High  Sierras,  is  a  span  high 
with  bright  rose-colored  obcordately  2-lobed  petals  and  yellow  stamens. 

5.  BOISDUVALIA   Spach. 

Erect  annuals  with  alternate  leaves.  Flowers  small  or  minute,  in 
leafy  spikes  or  axillary  along  the  branches.  Calyx-tube  (above  the 
ovary)  short,  obconic,  the  lobes  erect.  Petals  4,  obovate,  sessile, 
2-lobed,  purple  to  white.  Stamens  8,  those  opposite  the  petals 
shorter;  antners  basiflxed.  Capule  4-celled,  4-valved,  sessile. 
(Jean-Alphonse  Bois-duval,  French  naturalist  and  physician,  author 
of  Flora  Francaise,  published  at  Paris  in  1828.) 

Petals  white,  cleft  into  2  unequal  lobes ^.'B.  bipartita. 

Petals   rose-color,   purple    or   violet,   cleft   into  2   equal    lobes;    capsule 
membranous. 
Capsule  terete,  septifragal,  the  septa  wholly  persistent  on  the  placenta, 

which  is  thus  4-wlnged 2.  B.  densijlora. 

Capsule  terete,  loculicidal,  the  septa  adherent  to  the  valves  in  dehiscence. 

Floral  leaves  ovate  or  oblong Z.  B.  campestris. 

Floral  leaves  linear 4.  B.  atricta. 

Capsule  4-sided,  coriaceous ;  dehiscence  unknown  .  .  .  .5.  B.  cleistogama. 

1.  B.  bipartita  Greene.  Nearly  1  ft.  high,  simple  or  with  decum- 
bent branches  from  the  base,  the  herbage  pale  and  villous;  leaves 
linear-lanceolate  to  lanceolate  or  those  of  the  inflorescence  ovate- 
lanceolate,  entire  or  obscurely  denticulate;  petals  white,  very  deeply 
parted  into  2  unequal  lobes,  the  smaller  about  f  the  length  of  the 
other,  the  open  corolla  thus  seemingly  composed  of  8  petals,  4  long 
and  4  short;  capsule  villous;  seeds  few  and  large. 

Arroyo  del  Valle,  Alameda  Co.,  Greene^  June  14,  1896. 

2.  B.  densiflora  (Lindl.)  Wats.  Erect,  commonly  IJ  ft.  high, 
branched    above,   leaves    lanceolate,    2  in.   long,   the    floral    oveAfe^ 
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acute,  about  3  to  6  lines  long;  inflorescence  spicate,  commonly  elon- 
gated; petals  about  2  lines  long,  about  twice  as  long  as  the  lobes  of 
the  calyx,  and  exceeding  the  subtending  leaves;  capsule  2  lines  long, 
dehiscent;  seeds  ovate  or  triangular-ovate. 

Of  wide  distribution  in  the  Sacramento,  San  Joaquin  and  Coast 
Eange  valleys  and  among  the  hills,  preferring  low  ground  where 
water  has  stood  in  spring  pools:  Stockton;  Santa  Clara  Co.;  Monterey; 
Berkeley;  Napa  Valley,  etc.  Also  in  the  Sierra  Nevada.  June- 
Sept.  Passes  into  the  following:  Var.  imbricata  Greene.  Bracts 
densely  imbricated,  concealing  the  capsules;  spikes  commonly  very 
long  and  virgate. — Santa  Cruz;  Marin  Co.;  Vaca  Valley,  etc.  Var. 
MONTANUS.  Short  lateral  spikelets  numerous  below  the  short  termi- 
*nal  spike,  each  spikelet  subtended  by  a  narrowly  lanceolate  bract 
IJ  to  2  in.  long. — Howell  Mountain,  Napa  Co. 

3.  B.  campestris.  Commonly  branched  from  the  base  and  5  to 
9  in.  high,  with  a  short  scattered  pubescence  or  nearly  glabrous,  the 
foliage  bright  green;  upper  (flowering)  portion  of  branches  densely 
imbricated  with  ovate  or  oblong  denticulate  leaves  6  or  6  lines  long, 
in  fruiting  stage  concealing  the  capsules;  lower  leaves  ovate-lanceolate, 
scattered  and  rather  longer,  often  with  flowers  in  their  axils;  petals  2 
lines  long,  purple;  stamens  opposite  the  sepals  IJ  lines  long,  the 
alternate  ones  shorter  (sometimes  with  nearly  sessile  anthers);  capsule 
almost  straight,  pointed  at  apex,  3  lines  long;  seeds  fusiform,  about  60. 

Little  Oak,  Lower  Sacramento  Valley,  to  the  plains  of  the  San 
Joaquin  between  Oakdale  and  La  Grange;  associated  with  B.  cleisto- 
gama.  Last  of  May-June.  The  lower  (foliage)  leaves  turn  brown 
early,  and  by  the  time  the  plant  is  in  fruit  nave  disappeared;  the 
bracts  remain  green  for  a  much  longer  period.  The  technical  char- 
acters of  separation  from  B.  glabella  Walpers,  of  Oregon,  are  not  as 
strong  as  could  be  desired;  that  plant  is  taller  and  with  decidedly 
looser  spikes.  Our  plant  doubtless  bears  much  the  same  relation  to 
B.  glabella  that  B.  densiflora  var.  imbricata  holds  to  B.  densiflora. 

4.  B.  stricta  Trelease.  Simple  or  often  diffusely  branched  from 
the  base,  5  to  13  in.  high,  pilose-pubescent  or  somewhat  canescent; 
leaves  linear,  IJ  in.  long  or  less;  petals  1  line  long,  violet;  capsule 
slender,  attenuate,  arcuate-recurved,  6  to  7  lines  long,  not  promptly 
dehiscent. 

Lower  Sacramento  Valley;  Angwin's  meadows,  Howell  Mountain, 
and  Cloverdale,  southward  to  New  Almaden  and  the  Santa  Lucia 
Mountains.  June.  Frequently  flowering  from  the  very  base,  the 
branches  often  with  sparse  foliage,  or  the  foliage  strict. 

5.  B.  cleistoganna  Curran.  Commonly  with  stout  rigid  whitish 
branches  or  rarely  simple,  4  to  8  in.  high,  pilose-pubescent,  somewhat 
glandular,  glaucescent;  leaves  linear  or  lanceolate,  1  to  IJ  in.  long, 
remotely  denticulate;  flowers  axillary  along  the  branches,  the  earliest 
fertilized  in  the  bud  and  never  expanding,  the  later  light  pink;  petals 
2  lines  long,  bifid;  capsule  4-siaed,  the  septal  lines  on  each  side 
distinct,  sharply  pointed,  6  lines  long,  hard  coriaceous,  very  tardily 
dehiscent,  if  ever. 
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Elmira  (where  first  collected  by  Mrs.  K.  Brandegee);  Antiochj 
between  Oakdale  and  La  Grange,  Jepson.  The  shallow  vernal  pools 
of  the  Sacramento  and  San  Joaquin  Valleys  are  quickly  dried  up  in 
the  first  month  of  summer.  After  the  water  has  disappeared  these 
dry  beds  support  a  peculiar  flora,  one  species  being  the  plant  here 
described  which  deserves  much  further  study.  The  square  capsules 
with  the  sharp  angles  and  distinct  septal  lines  recall  the  fruits  of 
certain  species  of  Godetia;  they  also  resemble  those  of  Gaura  in 
certain  particulars. 

6.  CLARKIA  Pursh. 

Erect  annuals  with  brittle  stems  and  alternate  leaves.  Flowers 
showy,  in  terminal  racemes  (nodding  in  the  bud).  Calyx-tube  above 
the  ovary  obconical  or  much  prolonged  and  almost  filiform,  its  lobes 
reflexed  in  flower  or  remaining  united  and  turned  to  one  side.  Petals 
4,  purple  or  rose-color,  with  claws,  the  limb  entire  or  lobed.  Stamens 
typically  8,  those  opposite  the  petals  often  sterile  and  rudimentary,  or 
wanting.  Ovary  4-celled;  style- elongated,  the  stigma  with  4  broad 
lobes.  Capsule  linear,  or  attenuate  above,  straight  or  somewhat 
curved,  coriaceous,  somewhat  4-angled,  4-valved.  Seeds  numerous, 
angled  or  margined.  The  lower  leaves  in  this  and  in  the  two  suc- 
ceeding genera  often  disappear  very  early.  (In  honor  of  Captain 
Clarke  of  the  Lewis  &  Clarke  party,  first  expeaition  across  the  Rocky 
Mountains  to  the  Pacific,  1806.) 

Petals  entire;    calyx-tube  short,  obconical,  IJ^  lines  long;   stamens  8.— 
Subgenus  Etjclarkia. 
Claw  broad  and  short,  much  shorter  than  limb  of  petal,  often  toothed  .  . 

1.  C.  rhomboidea. 

Claw  about  ae  long  as  limb  of  x>etal,  not  toothed 2.  C  eleqans. 

Petals  lobed;  calyx-tube  almost  filiform  above  the  ovary,  %to  1^  in.  long; 
stamens  4,  those  opposite  the  x>etal8  wanting.— SubgenusEucHARiDiuM. 

Petals  3-lobed,  the  lobes  nearly  equal 3.  C.  concinna. 

Petals  fan-shaped  and  obcordate,  a  linear  or  spatulate  lobe  proceeding 
from  the  deep  sinus  and  exceeding  in  length  the  lateral  lobes,  which 
are  several  times  larger 4.  C.  Breweri. 

1.  C.  rhomboidea  Dougl.  Erect,  1  to  3  ft.  high,  more  or  less 
branching,  finely  puberulent;  leaves  oblong  to  ovate,  the  blades  entire, 
J  to  IJ  in.  long,  on  petioles  J  in.  long,  more  or  less;  calyx-tube  above 
ovary  obconic,  IJ  lines  long;  calyx-lobes  narrowly  linear,  carinate; 
petals  rose-purple,  often  purple-dotted  toward  the  base,  rhomboidal, 
3  to  6  lines  long,  the  limb  with  a  short  broad  often  toothed  claw;  fila- 
ments with  whitish  hairy  scales  at  base,  those  alternating  with  the 
petals  with  longer  scales;  capsule  sessile  or  very  shortly  pediceled, 
commonly  somewhat  curved,  1  in.  long. 

Sierra  Nevada  and  Coast  Kanges,  from  the  foothills  to  middle 
altitudes:  Mt.  Hamilton;  Mt.  Diablo;  Lake  Co.,  etc.  Last  of  May- 
July. 

2.  C.  elegans  Dougl.     Habit  similar  to  the  preceding;   herbage 
.,  often  reddish;  leaves  narrowly  ovate,  sometimes  repand-denticulate, 

short-petioled;  calyx-lobes  broadly  linear,  plane;  petals  entire,  about 
8  lines  long,  the  limb  about  equaling  the  narrow  entire  claw;  e8«.\v 
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filament  with  a  reddish  densely  hairy  scale  at  base,  most  developed 
opposite  the  short  stamens;  anthers  of  long  fitamens  bright  crinison, 
8  lines  long;  anthers  of  short  stamens  commonly  white;  capsule 
usually  curved,  sessile,  7  to  12  lines  long,  often  hairy. 

Same  range  as  no.  1  and  as  common:  Santa  Clara  Co.;  Oakland 
Hills;  Napa;  Vacaville;  Upper  Sacramento,  etc.  Flowering  con- 
temporaneously. Petals  often  spreading  .laterally  in  pairs,  the  4 
longer  stamens  with  deflexed  or  retrocurv^  filaments. 

C.  Xantiana  Gray,  of  the  Upper  San  Joaquin  at  Fort  Tejon,  is 
like  this  species  in  calyx  character  but  may  be  known  by  its  2-lobed 
petals  with  a  subulate  lobe  in  the  sinus. 

3.  C.  concinna  (F.  &  M.)  Greene.  Simple  below  or  diffusely 
much  branched  from  the  base,  J  to  2  ft.  high,  nearly  glabrous;  leaves 
broadly  to  narrowly  oblong;  calyx-tube  above  ovary  8  lines  long; 
calyx-lobes  crimson,  linear-lanceolate,  9  lines  long,  abruptly  recurved 
from  the  middle;  petals  rose-purple,  7  to  12  lines  long,  cuneate- 
obovate,  3-lobed,  the  middle  broadest  but  little  larger  than  the 
lateral;  filaments  not  at  all  or  scarcely  dilated  at  base  or  apex,  the 
anthers  recurved  after  dehiscence  and  sparsely  short-ciliate;  capsule 
sessile,  nearly  straight,  f  to  1  in.  long;  seeds  short  subcylindric, 
pointed  at  one  end,  the  other  end  oblique  and  margined  with  a  dense 
row  of  short  teeth. — (Eucharidium  concinnum  F.  &  M.  C.  grandiflora 
Greene.) 

Common  in  the  Coast  Ranges  at  middle  altitudes,  rarely  in  the 
lower  foothills:  Humboldt  Co.  ace.  to  Blankinship;  Round  Valley, 
Westermann;  Ukiah;  Napa  Mountains;  Vaca  Mountains;  Petaluma; 
Ross  Valley;  Oakland  Hills;  Mt.  Hamilton  and  Loma  Prieta. 
Yosemite  Valley,  ace.  to  Mrs.  Brandegee.  Last  of  May-June. 
The  three  upper  petals  are  commonly  approximate  and  ascending, 
the  lower  one  opposite  these  and  declined,  thus  making  a  corolla 
which  is  physiologically  irregular  and  bilabiate. 

4.  C.  Breweri  (Gray)  Greene.  Five  to  9  in.  high;  calyx-tube 
above  ovary  1  to  \\  in.  long;  petals  rose-color,  fan-shaped  and 
obcordate,  about  1  in.  long,  the  rather  deep  sinus  with  a  linear  or 
spatulate  lobe  proceeding  from  it  which  surpasses  the  large  lateral 
lobes;  filaments  spatulate,  dilated  at  apex;  anthers  linear,  3  lines  long, 
pilose-ciliate;  style  much  longer  than  the  stamens;  capsule  stout, 
sessile,  straight,  IJ  in.  long;  seeds  as  in  the  preceding. — (Eucharidium 
Breweri  Gray.) 

Rare  and  somewhat  local  species  of  the  Mt.  Diablo  Range:  first 
discovered  on  the  summit  of  Mt.  Oso  by  Brewer,  no.  1247,  June  9, 
1862;  Loma  Prieta,  Price;  Mt.  Hamilton;  Hernandez;  Priest  Valley. 
The  filaments  and  style  are  colored  like  the  petals.  The  fiowers 
diffuse  a  most  delicate  fragrance,  recalling  tne  honeysuckle  of 
old-time  gardens. 

7.   GODETIA   Spach. 

Simple  or  branching  erect  annuals  with  alternate  leaves.  Flowers 
mostly   in   leafy  racemes  or  spikes.      Calyx-tube   above  the  ovary 
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obconic  or  Bhort-funnelform.  Petals  4,  broad  and  sessile,  entire, 
emarginate  or  in  one  species  2-lobed,  varying  from  phlox-  or  lilac- 
purple  or  rose-color  to  nearly  white.  Stamens  8,  those  opposite  the 
petals  shorter;  anthers  basifixed.  Ovary  4-celled.  Capsule  ovate  to 
linear,  mostly  4-sided,  somewhat  coriaceous,  often  longitudinally 
ribbed,  4-celled,  4-valved.  Seeds  in  1  or  2  rows,  more  or  less  cubical 
or  quadrangular,  usually  obliquely  pointed  at  one  end,  the  opposite 
end  obliquely  truncate  and  with  a  densely  fimbriate-toothed  or 
tuberculate  margin;  angles  often  prismatic,  rendering  the  seed  strik- 
ingly similar  to  that  of  Mentzelia.  (C.  H.  (Jodet,  1797-1879, 
author  of  * '  Flore  de  Jura. " ) 

Flowers  in  a  lax  spike  or  raceme;  buds  often  nodding;  capsules  linear. 

Petals  deeply  2-lobed 1.  G.  biloba. 

Petals  not  lobed. 
Capsules  all  or  at  least  some  pedicellate,  not  costate,  but  the  callous  lines 
of  dehiscence  or  septal  lines  often  prominent. 

Petals  }4  in.  long  or  less 2.  O.  epilohioides. 

Petals  %  in.  lon^  or  more '.  .  .  .  8.  (?.  amcena. 

Capsules  sessile,  bicostate  on  4  or  2  sides  (smoothish  in  var.  tenella)  .  .  . 

4.  O.  quadrivulnera. 
Flowers  in  a  mostly  dense  spike;  buds  never  nodding;  capsule  ovate  to 
oblong,  bicostate  on  the  sides. 

Spike  with  short  branchlets 5.  O  .albescens. 

Spike  simple     6.  O.  lepida. 

1.  G.  biloba  Wats.  One  and  one-fourth  to  2  ft.  high,  usually 
branching  above;  sparsely  puberulent;  leaves  linear,  1  to  If  in.  long, 
petioled;  calyx-tips  remaining  united  and  turned  to  one  side  in  the 
bud;  petals  purple,  deeply  2-lobed,  the  lobes  somewhat  divergent,  J 
in.  long;  style  snorter  or  twice  as  long  as  the  stamens;  stigma  lobes 
J  line  long,  elliptic;  capsule  sessile  or  nearly  so,  smoothish.- 

Briones  Hills;  Martinez;  Antioch;  Mt.  Diablo;  common  in  the 
Sierra  Foothills.     May. 

2.  G.  epilobioides  Wats.  Tomentosely  puberulent,  J  to  2J  ft. 
high;  leaves  linear  Tor  inclined  to  lanceolate),  denticulate;  calyx  red; 
"petals  light  purple"  (drying  white),  3  to  6  lines  long;  capsule 
acuminate  at  apex,  attenuate  to  a  short  pedicel,  rarely  subsessile. 

Antioch,  ace.  to  Brandegee  in  Herb.  Cal.  Acad.;  Sierra  Foothills, 
ace.  to  Watson;  Arroyo  Grande,  Monterey  Co.;  Southern  California. 

3.  G.  ahnoena  Lilja.  Herald  of  Summer'.  One  and  one-fourth 
to  2J  ft.  high,  of  branching  habit,  sparsely  puberulent  or  nearly  gla- 
brous; leaves  oblong  or  widest  below  the  middle,  entire  or  remotely 
denticulate,  rather  slender-petioled,  2 J  in.  long  or  less;  sepals  remain- 
ing united  and  turned  to  one  side,  partly  separating  or  separating  in 
pairs;  petals  nearly  white  to  rose-color  or  phlox-purple,  with  splotch 
in  center  or  crimson  base,  cuneate-obovate,  obtuse  or  truncate  at  apex, 
abruptly  short-clawed,  |  to  1  in.  long;  anthers  purple,  3  to  6  lines  long, 
the  upper  end  empty  and  bright  yellow;  stigmas  linear,  whitish  or 
purplish,  1  to  2  lines  long;  capsule  mostly  long-pediceled  or  at  first 
nearly  sessile,  1  to  1^  in.  long,  terete,  attenuate  to  each  end,  not 
ribbed  but  the  lines  of  dehiscence  and  the  septal  lines  unusually 
prominent. 
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Hillsides  and  ridges  of  the  outer  Coast  Ranges:  Santa  Cruz;  San 
Francisco  Peninsula;  Oakland  Hills;  Belvedere;  Mt.  Tamalpais; 
Olema;  Petaluma;  Healdsburg,  etc.  June  and  July.  Mostly 
branched  above,  occasionally  at  base,  often  simple,  especially  when 
low.  Buds  oblong,  acute,  puberulent.  Anthers  in  anthesis  coiling 
into  a  ring.     Less  vigorous  specimens,  2  to  3  in.  high,  are  frequent. 

Var.  concolor.  Simple,  1  ft.  high,  nearly  glabrous,  leaves  linear, 
1  in.  long;  sepals  pinkish,  turned  to  one  side  in  the  flower;  petals  6 
to  6  lines  long,  crimson;  anthers  somewhat  spirally  twisting  after 
dehiscence;  stigmas  oblong  or  elliptical,  J  line  long;  capsule  unknown. 
— Pope  Valley  grade  from  Calistoga,  May  2,  1893;  Walker  Canon, 
Vaca  Mountains,  May  17,  1892,  Jepson.  A  puzzling  form,  referred 
here  provisionally  as  a  variety. 

4.  G.  quadrivulnera  Spach.  Simple  or  with  erect  branches  from 
the  base,  finely  pubescent  or  the  younger  parts  (especially  the  ovary) 
canescent;  leaves  linear  or  narrowly  oblong,  entire  or  slightly 
denticulate,  mostly  less  than  1  in.  long,  sessile  or  very  short-petioled; 
petals  4  to  6  lines  long,  truncate  or  obtuse  or  even  subacute,  towards 
apex  erose-denticulate;  style  longer  or  shorter  than  stamens;  capsule 
pilose-pubescent,  2-ribbed  on  the  four  sides,  sessile. 

Very  common  in  the  Coast  Ranges  and  Sierra  Foothills.  May- 
June.  A  variable  species,  especially  in  pubescence,  size,  foliage, 
color  of  flowers  and  character  of  capsules.  The  leaves  subtending 
capsules  are  often  elongated,  thickish  and  conduplicate,  especially  on 
plants  of  the  inner  Coast  Ranges;  such  plants  commonly  have  very 
lax  spikes.  Plants  observed  in  1896  at  Forest  Grove,  Santa  Cruz 
Mountains,  growing  within  a  space  of  twenty  square  ft.  and  indubit- 
ably of  common  parentage  showed  the  following  variations  in  color  of 
petals:  (1)  Pale  lilac  or  almost  white.  (2)  Similar  in  color  but  with 
purplish  or  deeper  colored  base.  (3)  Similar  to  no.  1  but  with  small 
wedge-shaped  purple  or  crimson  spot  at  apex.  (4)  Like  preceding, 
but  with  the  spot  larger.  (5)  Uniformly  deep  purple  or  crimson. 
In  these  same  plants  the  style  was  either  shorter,  as  long  as,  or  3  or  4 
times  longer  than  the  stamens.  Capsule  in  this  species  also  variable 
as  to  ribbing;  plants  with  only  the  anterior  and  posterior  faces  plainly 
2-costate  are  referred  to  this  aggregate.  The  var.  tknella  (G.  tenella 
as  to  Wats.)  has  nearly  smooth  capsules.  The  seeds  of  the  species  are 
somewhat  cubical,  rather  obtusely  pointed  at  one  end,  with  the 
opposite  end  square  and  fimbriate-edged  or  margined.  More  exten- 
sive comparisons  may  reveal  several  species  here  taken  as  one,  but  the 
present  results  of  field  studies  do  not  encourage  this  supposition. 

5.  G.  albescens  Lindl.  Stem  simple  or  branching  from  the  base, 
1  to  2  ft.  high;  more  or  less  canescent;  leaves  oblong  to  lanceolate, 
sparingly  denticulate,  1  in.  long;  flowers  mostly  crowded  on  many 
short  lateral  spikelets;  petals  purplish  blue,  3  to  6  lines  long;  capsule 
oblong,  conspicuously  8-ribbed,  3  to  6  lines  long,  pubescent. 

An   indefinite  and   little  known  species:    Oakdale   (San  Joaquin 
Valley).     Seemingly  passes  into  the 
Var.  micropetala  (G.  micropetala  Greene).     Leafy  inflorescence 
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much  mor^elongated  and  lax;  lateral  spikelets  short,  or  but  a  single 
flower  in  the  axils. — Martinez;  grade  to  Napa  Soda  Springs;  Middle- 
town  grade,  Mt.  St.  Helena. 

6.  G.  lepida  Lindl.  Stems  simple,  1  ft.  high  or  less;  herbage 
puberulent;  leaves  oblong,  |  in.  long;  buds  pilose,  elliptic-oblong; 
petals  crimson,  broadly  truncate-obovate,  9  lines  long;  stigma-lobes 
purple,  oval,  J  to  f  line  long. 

Sacramento  and  San  Joaquin  Valleys.  May.  The  var.  Arnotti 
Wats,  has  thicker  and  broader  glabrous  leaves,  with  one  side  of  the 
isodiametrical  seeds  narrowly  margined  or  slightly  ciliate. 

8.  C£NOTHERA  L. 

Herbs  with  alternate  leaves.  Flowers  yellow  or  white,  often  turn- 
ing greenish  or  reddish.  Calyx-tube  prolonged  beyond  the  ovary, 
mostly  deciduous,  the  lobes  4,  reflexed.  Petals  4.  Stamens  8,  equal, 
or  those  opposite  the  petals  shorter,  mostly  versatile,  sometimes  basi- 
fixed.  Capsule  membranous  to  woody,  often  contorted  or  spirally 
coiled,  4-celled,  4-valved,  dehiscent,  in  ours  sessile.  Seeds  many,  in 
1  or  2  rows  in  each  cell,  naked.  (Greek  oinos,  wine,  and  therea, 
pursuit,  name  given  by  Dioscorides  to  some  now  unknown  plant,  the 
roots  of  which  were  eaten  to  incite  desire  for  wine. ) 

Caulescent ;  calyx-tube  much  prolonged  beyond  the  ovary,  and  linear. 
Flowers  yellow;  tall  biennial;  yat.  grandiflora  oi  .  .   1.  (E.  biennis. 
Flowers  white;  low  plants. 

Perennial;  calyx-tips  free  in  the  bud 8.  (B.  Califomica. 

Biennial,  calyx-tips  not  free  in  the  bud 2.  (E.  trichocalyx. 

Acaulescent;  calyx-tube  much  prolonged  beyond  the  ovary,  and  filiform; 
flowers  yellow. 
Perennial;  leaves  ovate  or  oblong,  acute;  petals  6  lines  long  or  more  .  . 

4.  (E.  ovata. 
Annual;  leaves  linear ;  petals  3  to  4  lines  long.    .  .   5.  (E.  graciliflora. 
Caulescent;  calyx-tube  obconic,  little  prolonged  beyond  the  ovary;  flowers 
yellow. 
Capsule  sharply  quadran^lar,  much  contorted  or  spirally  coiled;  flowers 
turning  greenish;  radical  leaves  in  a  rosette  or  tuft. 
Maritime  species;  procumbent  or  prostrate. 

Petals  3  to  5  lines  long 6.  (E.  cheiranthifolia. 

Petals  1  to  2  lines  long 7.  (E.  micrantha. 

Interior  species;  erect  or  suberect;  petals  1  line  long 

8.  (E.  hirtella. 
Capsule  not  contorted  or  only  slightly,  linear,  terete,  %  line  wide  or  less; 
radical  leaves  none. 

Petals  1  to  2  lines  long ;  anthers  innate 9.  (E.  strigulosa. 

Petals  2  to  3  lines  long;  anthers  versatile 10.  (K  dentata. 

1.  tt.  biennis  L.  var.  grand iflora  Lindl.  Biennial,  erect, 
usually  simple,  2  to  4  ft.  high;  herbage  canescently  puberulent  and 
often  hirsute;  leaves  ovate  to  lanceolate,  4  in.  long  or  more;  calyx- 
tube  1  to  2 J  in.  long,  the  tips  free  in  the  bud;  petals  yellow,  1  to  IJ 
in.  long  and  quite  as  broad;  anthers  versatile,  J  in.  long;  style  disk- 
shaped  below  the  cylindric  stigmas;  capsule  obtusely  quadrangular, 
woody,  J  to  2  in.  long,  the  valves  with  a  strong  midrib;  seed  sharply 
angled,  in  2  rows  in  each  cell. 

Sparingly  naturalized:  Alvarado;  Lake  Merced;  St.  Helena;  Cal- 
istoga.     May. 
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2.  CE.  trichocalyx  Nutt.  Biennial;  stems  from  a  ati:a\ght  tap- 
root, low,  very  stout,  upright,  simple  or  more  commonly  branched 
from  the  base,  1  ft.  high,  puberulent  or  sparsely  pilose  and  almost 
glabrous;  leaves  oblong,  tapering  to  both  ends,  petioled,  coarsely  and 
rather  remotely  salient-tootned  or  lobed,  3  to  4  in.  long,  or  the  lowest 
longer;  calyx-tips  not  .free  in  the  bud;  bud  (above  calyx-tube)  oblong, 
densely  woolly,  nearly  1  in.  long  or  more;  petals  1  in.  long  or  more, 
usually  with  a  deep  sinus;  capsule  terete,  strongly  thickened  towards 
the  broad  sessile  base,  2|  in.  long  or  less,  in  maturity  strongly  deflexed, 
slightly  curved,  woody;  seeds  narrowly  ovate,  mottled,  somewhat 
compressed,  in  1  row  in  each  cell. 

Corral  Hollow,  "summits  of  very  dry  sandy  hills;  petals  obcordate, 
white,  turning  rose  when  old,  light  yellow  in  center,"  Brewer,  June 
3,  1862;  southward  to  Bakersfield  and  the  desert  region.  Depauper- 
ate plants  are  almost  or  quite  acaulescent,  but  may  be  distinguisned 
from  the  truly  acaulescent  species  by  the  large  flowers  as  well  as  by 
the  fruit.  This  is  properly  a  desert  plant  of  the  Mohave  region, 
eastward  and  northeastward. 

3.  CE.  Californica  Wats.  Similar  to  the  preceding;  hoary  pubes- 
cent; stems  from  a  perennial  running  rootstock,  slender,  ascending; 
calyx-tips  free  in  the  bud;  bud  (above  calyx-tube)  narrowly  ovate, 
villous;  capsule  not  thickened  at  base;  seeds  oblong,  turgid. 

Sacramento,  ShocMey,  1883;  Antioch  sandhills  and  the  San  Joa- 
quin Valley.  Stem  not  so  stout  at  base  as  in  the  preceding;  flowers 
vespertine,  remaining  open  two  or  three  hours  in  the  morning  or  on  a 
cloudy  day  until  noon,  fading  purplish. 

4.  CE.  ovata  Nutt.  Golden  Eggs.  Sun  Cups.  Acaulescent; 
root  fleshy,  J  to  1  in.  thick  and  3  or  more  in.  long;  glabrous  or  the 
leaf  margins  and  veins  beneath  ciliate;  leaves  oblong  to  ovate,  acute, 
3  to  6  in.  long,  mostly  entire,  spreading  upon  the  ground  rosette-like 
or  somewhat  ascending,  the  under  ones  narrowed  at  base  to  rather 
longer  petioles;  calyx-tube  very  slender,  3  in.  long,  the  segments 
glabrous;  petals  orbicular,  J  in.  long;  capsules  more  or  less  below  the 
surface  of  the  ground,  chartaceous,  1  in.  long,  tardily  dehiscent; 
seeds  in  this  and  the  next  in  2  rows  in  each  cell. 

Common  in  the  Coast  Range  valleys  from  Ukiah  and  Calistoga 
to  Marin  Co.,  San  Francisco,  Millbrae  and  southward  to  San  Luis 
Obispo.  Feb. -Apr.  Called  "  Blood-root  *' about  Berkeley  seventeen 
years  ago  (T.  S.  Palmer). 

5.  CE.  graciliflora  H.  &  A.  Acaulescent;  pilose-pubescent;  leaves 
erect  or  ascending,  linear,  obscurely  denticulate  or  commonly  entire, 
3 J  in.  long  or  less;  calyx-tube  beyond  ovary  filiform,  about  1  in.  long, 
the  segments  hirsute-pubescent;  petals  broadly  obovate,  the  broad 
shallow  notch  at  apex  with  a  middle  tooth  or  acumination,  3  to  4  lines 
long;  capsule  coriaceous. 

Hillsides:  Contra  Costa  to  Santa  Clara  Cos.;  foothills  of  the  Yallo 
Bally  Mountains;  Marysville  Buttes;  Sierra  Nevada.  Apr.  Petals 
often  turning  greenish  or  reddish. 

6.  CE.    cheiranthifolia  Hornem.     Stems  decumbent  or  mostly 
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prostrate  ji^nd  radiating  from  a  central  rosette  crowning  the  taproot, 
1 J  to  2J  ft.  long,  rigid  and  tough;  leaves  thick,  canescently  pubescent, 
obovate  to  oblong  or  oblong-oblanceolate,  obtuse,  short-petioled  or 
the  uppermost  sessile,  J  to  1  in.  long;  calyx-tube  1  to  2  lines  long; 
the  petals  3  to  6  lines  long,  broader  than  long  and  more  or  less  trun- 
cate at  apex;  capsul^e  acutely  quadrangular  or  almost  fluted,  stout, 
chartaceous,  linear-oblong,  |  in.  long,  spirally  once  coiled,  the  atten- 
uate apex  mostly  spreading;  seeds  in  1  row  in  each  cell  as  in  all  the 
following. 

Drifting  sandhills:  Oakland,  San  Francisco  and  southward  along 
the  coast.     Flowering  in  summer,  and  more  or  less  at  all  seasons. 

7.  CE.  micrantha  Hornem.  Branches  procumbent  from  a  short 
primary  axis,  not  rigid  or  tough;  pubescence  hirsutulous;  leaves 
oblong-lanceolate,  IJ  in.  long,  slightly  undulate^  more  or  less  dentic- 
ulate; petals  entire  or  emarginate,  1  to  2  lines  long;  capsule  sharply 
4angled,  1  in.  long,  contorted,  often  coiled  into  a  single  spiral, 
slightly  attenuate  upwards,  sparsely  hirsutulous,  less  chartaceous 
than  in  the  last. 

Along  the  coast  from  San  Francisco  southward.     May-June. 

8.  (E.  hirtella  Greene.  Simple  or  with  simple  branches  from  the 
base,  the  branches  suberect,  flowering  from  the  base  or  near  it,  9  to 
13  in.  high,  hispidly  hirsute;  leaves  round  or  oblong-ovate,  sub- 
cordate,  crenately  toothed,  crisped,  6  to  9  lines  long,  the  radical 
oblong  or  oblong-spatulate,  narrowed  to  a  petiole,  IJ  in.  long;  petals 
1  line  long;  capsule  quadrangular,  8  lines  long,  contorted,  not  spirally 
coiled  or  rarely,  submembranaceous  as  in  the  next  two  species. 

Dry  mountain  ridges:  Lower  Lake;  Vaca  Mountains;  Mt.  Diablo; 
Pajaro  Hills.  May.  This  and  the  two  species  preceding  have  radi- 
cal leaves  in  a  tuft  or  rosette,  in  this  species  disappearing  rather 
early.     The  next  two  species  are  without  a  radical  rosette  or  tuft. 

9.  (Z.  strigulosa  T.  &  G.  Wholly  glabrous  or  minutely  pubes- 
cent with  short  scattered  hairs,  the  ovaries  gray-pubescent;  stems  and 
branches  slender,  6  to  10  in.  high,  at  first  erect,  at  length  diffusely 
branched;  leaves  linear,  remotely  low-denticulate,  most  of  them  J  in. 
long;  petals  1  to  2  lines  long,  yellow,  aging  to  bright  red;  anthers 
innate;  capsule  linear,  straight,  }  to  If  in.  long,  \  line  wide. 

Common  throughout  California,  especially  in  sandy  soil:  Mendocino 
Co.;  Yuba  Co.;  Calistoga;  Alameda;  San  Francisco;  Southern  Cali- 
fornia. May-June.  Often  only  2  to  4  in.  high  and  strict,  or  with 
decumbent  branches  1  ft.  long. 

10.  (Z.  dentata  Cav.  Branched  from  the  base,  bushy,  9  in.  high; 
sparsely  pubescent  with  short  stiflSsh  spreading  hairs;  leaves  linear, 
mostly  tapering  to  both  ends,  ^  to  }  in.  long,  denticulate,  often  with 
smaller  leaves  fascicled  in  the  axils;  petals  yellow  changing  to  dull 
red,  round-obovate,  2  to  3  lines  long;  anthers  versatile;  capsule  simi- 
lar to  no.  9,  1  in.  long,  arcuate-rocurved. 

Antioch  and  common  southward  on  the  sandy  San  Joaquin  plains. 
Middle  of  Apr.-June.  This  is  the  (E.  campestris  of  Greene,  who 
regards  the  California  plant  as  distinct  from  the  CVv\\\wcv  ^'dcw\..^'0sv^ 
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latter  being  the  type  of  CE.  dentata.     The  var.  cruciata  Wats,  has 
narrowly  obovate  or  oblong  petals  one-half  as  large. 

9.  CIRCiCA   L.     Enchanter's  Nightshade. 

Low  slender  perennials  with  thin  opposite  petioled  leaves.  Flowers 
small,  white,  in  terminal  and  lateral  racemes.  '  Calyx-tube  slightly 
produced  beyond  the  ovary,  the  base  nearly  filled  by  a  cup-shaped 
disk,  deciduous;  lobes  2,  reflexed.  Petals  2,  obcordate.  Stamens  2, 
alternate  with  the  petals.  Ovary  1  or  2-celled,  each  cell  l-ovuled. 
Fruit  indehiscent,  pear-shaped  and  bristly  with  hooked  hairs.  (Circe, 
sea-nymph,  daughter  of  the  Sun  and  of  Perse.) 

1.  C.  Pacifica  Asch.  &  Mag.  Stem  from  a  short  rootstock, 
usually  simple,  6  to  14  in.  high;  glabrous;  leaves  orbicular  to  mostly 
ovate,  obtuse  to  coj-date  at  base,  acuminate,  obscurely  repand- 
denticulate  or  almost  entire,  1  to  2  in.  long  on  petioles  f  to  1  in.  long; 
raceifles  bractless;  flowers  J  line  long;  calyx  white,  with  a  very  short 
tube;  fruit  rather  less  than  1  line  long,  the  bristle-like  hairs  curved 
at  tip,  1-celled,  1-seeded. 

Deep  shades  of  woods.  Collected  in  the  Bay  Region  only  at 
Lagunitas  Creek,  Marin  Co.,  J.  P.  Moore,  July  4,  1878;  ranging 
northward  through  Mendocino  and  Humboldt  to  Mt.  Shasta,  Jepson, 
thence  southward  in  the  Sierra  Nevada  to  Placer  Co.,  Cosumnes, 
Hansen,  Yosemite  Valley,  and  Marble  Fork  of  the  Kaweah.  Rather 
rarely  collected  in  California. 

70.   HALORAGE/E.     Water-Milfoii/ Family. 

Perennial  aquatic  herbs,  the  leaves  (in  ours)  in  whorls.  Flowers 
sessile  in  the  axils  of  leaves  or  bracts,  perfect  or  unisexual.  Calyx- 
tube  coherent  with  the  ovary,  the  limb  very  short  or  obsolete.  Petals 
small,  2  to  4,  or  none.  Stamens  1,  4,  or  8.  Ovary  1  to  4-celled; 
stigmas  1  to  4.  Fruit  a  1-seeded  indehiscent  nutlet,  or  4-lobed  and 
splitting  into  4  nutlets. 

Leaves  all  entire;  flowers  perfect;  stamen  1;  ovary  1-celled 

1.  HiPPURIS. 
Immersed  leaves  capillary  dissected;  flowers  polygamous;  stamens  4  or  8; 
ovary  4-celled 2.  Myriophylltjm. 

1.  HIPPURIS  L.     Mare's  Tail. 

Stems  erect,  unbranrhed.  Leaves  simple,  entire.  Flowers  minute, 
usually  perfect,  sessile  in  the  axils.  Petals  none.  Calyx  limb  a  nap- 
row  entire  rim.  Stamen  1,  inserted  on  the  anterior  edge  of  the  calyx. 
Style  1,  filiform,  stigmatic  down  one  side.  Ovary  1-celled,  becomiog 
a  1-seeded  nutlet.     (Greek  hippos,  a  horse,  and  oura,  a  tail.) 

1.  H.  vulgaris  L.  Herbage  glabrous;  stem  simple  1  to  2  ft.  long 
(commonly  emersed  4  to  7  in.);  leaves  about  7  to  10  in  a  whorl, 
linear,  acute,  J  in.  long;  fruit  nearly  1  line  long. 

Shallow  margins  of  ponds  and  about  springs:  Marin  Co.;  Sierra 
Nevada. 
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2.  MYRIOPHYLLUM  L. 

Leaves  alternate,  or  (in  ours)  whorled,  the  emersed  ones  entire  or 
pectinate,  those  under  water  pinnately  divided  into  capillary  divi- 
sions. Flowers  sessile  in  the  axils  of  the  upper  leaves  or  forming  a 
terminal  interrupted  spike.  Upper  flowers  generally  staminate,  the 
lowest  pistillate,  and  the  intermediate  often  perfect.  Calyx  of  the 
pistillate  flowers  4-toothed  or  the  teeth  none,  of  the  staminate  4-lohed. 
Petals  2  to  4,  or  none.  Stamens  4  or  8.  Stigmas  4,  recurved  and 
plumose.  Fruit  splitting  at  maturity  into  4  bony  1-seeded  nutlets. 
(Greek  murios,  a  thousand,  and  phullon,  a  leaf.) 

Flowers  in  a  terminal  interrupted  spike 1.  Jf.  spicatum. 

Flowers  in  the  axils  of  the  emersed  linear  leaves 2.  M.  hippuriotdes, 

1.  M.  spicatum  L.  Water-Milfoil.  Stems  branching,  1  to  2 
ft.  long;  leaves  in  whorls  of  3  or  4,  dissected  into  capillary  divisions; 
floral  leaves  or  bracts  ovate,  entire  or  serrate  and  usually  shorter  than 
the  flowers,  which  thus  Ibrm  an  interrupted  spike  1  to  4  in.  long; 
petals  4;  stamens  8;  fruit  1  line  long,  and  fully  as  thick;  carpels 
rounded  on  the  back  with  a  deep  groove  between  them. 

Lakes  and  ponds:  San  Francisco  Peninsula;  Camp  Taylor,  Behr. 
July-Aug. 

2.  M.  hippurioides  Nutt.  Leaves  in  whorls  of  4;  emersed  ones 
linear,  serrate  or  the  uppermost  nearly  entire,  3  to  5  lines  long;  sub- 
mersed ones  dissected  into  capillary  divisions,  1  to  IJ  in.. long;  flowers 
chiefly  in  the  axils  of  the  emersed  leaves;  petal^  white,  obovate; 
stamens  4;  carpels  less  rounded. 

Clear  Lake,  A.  B.  Simonds;  Stockton,  Sanford. 

71.  ARALIACE/E.     Aralia  Family. 

Commonly  shrubs  or  trees,  but  ours  herbs.  Very  closely  allied  to 
Umbel liferae,  but  the  stems  solid,  the  petals  not  inflexea  and  the 
styles  and  carpels  (in  ours)  more  than  two.  Flowers  6-merou8  except 
the  pistil.  Calyx-tube  coherent  with  the  ovary;  its  limb  obsolete. 
Ovary  2  to  6-celled.  Fruit  berry-like,  containing  as  many  1-seeded 
nuts  as  there  are  carpels.  The  cultivated  Ivy,  Hedera  helix,  belongs 
to  this  family  and  climbs  by  its  adventitious  roots. 

1.   ARALIA   L. 

Perennial  herbs  with  alternate  compound  leaves.  Ovary  2  to 
5-celled.     Embryo  minute.     (Derivation  uncertain.) 

1.  A.  Californica  Wats.  Ginseng.  Rootstock  with  milky  juice, 
3  in.  in  diameter  or  less,  giving  off  below  numerous  tap-like  roots  \  to 
IJ  ft.  long,  bearing  above  the  deep  circular  scars  of  successive  genera- 
tions of  stems,  and  terminating  at  one  end  in  the  ^tem  of  the  season; 
plant  6  to  10  ft.  high;  herbage  glabrous  or  subulate-scabrous  on  the 
main  stem;  leaves  ternate,  then  pinnately  3  to  6-foliate,  1  to  5  ft. 
long;  leaflets  elliptic  or  round-ovate,  serrate,  acuminate,  subcordate 
at  base,  J  to  1  ft.  long;  flowers  on  pedicels  J  in.  long^  60  to  ^^  va.  *sl 
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umbel;  umbels  borne  in  a  panicle  1  to  IJ  ft.  long;  flowers  whitish,  IJ 
lines  long;  calyx  a  mere  rim,  with  6  salient  teeth;  ovary  red,  becom- 
ing in  fruit  a  globular  black  berry  2 J  lines  in  diacmeter;  styles  united 
to  the  middle. 

Shaded  canons  and  beds  of  mountain  streams:  Coast  Ranges  (except 
the  inner  Coast  Range)  and  Sierras.  July.  Fr.  Oct.  Leaflets  often 
oblique,  petiolulate,  the  pair  below  the  terminal  leaflet  short-petiolulate 
or  sessile;  umbels  with  involucre  of  several  linear  bractlets. 

72.   UM  BELLI  FER/E.     Parsley  Family. 

Herbs  with  commonh^  hollow  stems  and  often  dilated  petioles. 
Leaves  alternate  or  radical  (opposite  in  Bowlesia  and  in  some  Eryn- 
gium  species),  compound  or  often  simple,  usually  much  incised  or 
divided.  Flowers  in  simple  or  commonly  compound  umbels.  Umbels, 
when  compound,  with  the  peduncle  divided  at  summit  into  a  number 
of  rays,  each  ray  bearing  a  secondary  umbel  termed  an  umbellet. 
Umbellets  commonly  subtended  by  bractlets  (forming  an  involucel); 
rays  commonly  subtended  by  bracts  (forming  an  involucre).  Calyx- 
tube  wholly  adnate  to  the  ovary;  calyx-teeth  small,  sometimes 
obsolete.  Petals  5,  usually  with  an  inflexed  tip.  Stamens  5,  inserted 
on  an  epigynous  disk.  Ovary  inferior,  2-celled.  Styles  2,  united 
below  and  forming  a  swollen  or  cushion-like  base  (stylopodium). 
Fruit  consisting  of  two  carpels  united  by  their  flat  faces  (commissure), 
flattened  laterally  (i.  e.,  flattened  sidewise  or  contrary  to  the  commis- 
sure), or  flattened  dorsally  {i.  e.^  each  carpel  flattened  on  the  back  or 
parallel  with  the  commissure),  or  not  flattened  at  all.  Each  carpel  with 
5  ribs  or  ridges,  one  down  the  back  (dorsal  rib),  2  on  the  edge  near  the 
commissure  (lateral  ribs),  and  2  between  the  dorsal  and  lateral  ribs  (in- 
termediate ribs).  Between  the  ribs  are  the  spaces  called  intervals: — the 
dorsal  intervals  are  those  next  to  the  dorsal  rib;  the  lateral  intervals 
are  those  next  to  the  lateral  ribs.  Beneath  the  intervals  (in  the  tissue 
of  the  pericarp),  as  well  as  on  the  commissural  side,  are  oil-tubes. 
Carpels  1-seeded,  splitting  apart  at  maturity,  each  borne  on  a  filiform 
division  of  the  receptacle  (or  carpophore)  which  is  prolonged  between 
them.  Embryo  small;  endosperm  cartilaginous,  rhe  inflorescence  is 
frequently  irregularly  compound;  in  a  few  genera  the  fruit  has  no 
ribs,  and  in  others  no  oil-tubes.  The  number  of  oil-tubes  in  a  given 
species  is,  generally  speaking,  a  reliable  character  but  it  should  be 
noted  that  there  is  here,  also,  more  or  less  variation.  The  character 
of  the  ribs  and  oil-tubes  should  be  ascertained  by  examination  of  per- 
fectly mature  fruit. 

A.  Fruit  covered  with  priclcles,  tubercies,  or  scales,  or  tlie  ribs  bristly. 
Fruit  bearing  an  elongated  beak  several  times  longer  than  the  body;  oil- 
tubes  none;  annuals 6.  Scandix. 

Fruit  not  produced  Into  a  beak. 
Oil-tubes  obscure;  perennials. 
Fruit  covered  with  hyaline  scales;  flowers  greenish  white  or  blpish,  in 

dense  peduncled  heads;  prickly  herbs 3.  Erynoitjm. 

Fruit  bur-like,  covered  with  hooked  prickles;  flowers  yellow,  or  purple 
in  one  species,  mostly  in  head-like  clusters 4.  Sanicula. 
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Fruit  elongated,  its  ribs  upwardly  bristly;  flowers  white  in  compound 

umbels 6.  Osmorrhiza. 

Oil-tubes  conspicuous;  flowers  white;  annuals  or  biennials. 
Ribs  armed  with  barbed  or  hooked  bristles. 
Fruit    somewhat    flattened   dorsaily;    calyx-teeth   obsolete;    umbels 

compound 7.  Datjcus. 

Fruit  flattened,  laterally ;  calyx-teeth  obvious ;  umbels  simple  or  nearly 

simple 8.  Caucalis: 

Ribs  inconspicuous;  fruit  papillate-roughened;  umbels  irregularly  com- 
pound; di- or  tri-chotomous  branching  annual     .  .  9.  Apiastbitm. 

B.  Fruit  not  prickly,  nor  tuberculate,  nor  scaly  (sometimes  hairy). 
Leaves  opposite;  fruit  ovate,  turgid;  ribs  none;  slender  annuals .  . 

].  BOWLESIA. 

Leaves  alternate  or  in  a  radical  tuft;  perennials  or  biennials. 
Leaves  simple ;  stems  creeping;  umoels  simple  or  proliferous. 

Leaves  oroicular  or  peltate;  oil-tubes  none. 2.  Hydrocotyle.. 

Leaves  consisting  of  hollow  cylindrical  petioles;  oil-tubes  solitary.  .  .  . 

18.  Crantzia. 
Leaves    pinnately    or    ternately  compound,    or    decompound;     umbels 
compound. 
Fruit  not  flattened  dorsaily,  sometimes  somewhat  laterally  flattened; 
ribs  not  winged. 
Flowers  white. 
Oil-tubes  none. 
Fruit  linear  or  elongated,  >^  to  1  in.  long  .         .  .   6.  Osmorrhiza. 

Fruit  ovate,  IV^  lines  long 10.  Conium. 

Oil-tubes  solitary  in  the  intervals. 
Umbels  subsessile  in  the  forks  and  terminal  on  the  branches;  fruit 

less  thanlline4ong 12.  Apfum. 

Umbels  terminal  on  the  branches. 
Leaves  pinnate  or  bipinnate. 
Leaflets  serrate;  plants  of  marshes  or  stream  banks. 
Ribs  corky,  but  distinct. 

Styles  short 18.  Cicuta. 

Styles  elongated 19.  CEnanthe. 

Ribs  confluent,  forming  a  continuous  corky  covering 

20.  Berula. 
Leaflets  entire;  ribs  filiform;  plants  of  dry  ground 

16.  Carum. 
Leaves  trlternately  dissected;  fruit  less  than  1  line  long 

14.  Ammi. 
Oil-tubes  2  or  more,  at  least  in  some  of  the  intervals. 
Leaves  simply  pinnate;  bracts  and  bractlets  present 

17.  SruM. 
Leaves  2  or  3  times  ternate ;  bracts  and  bractlets  mostly  none.  .  .  . 

16.  PiBfPINBLLA. 

Flowers  yellow. 
Rather  low  plants ;  leaves  mostly  radical;  leaflets  broad 

11.  VEL£A. 

Tall  leafy  plants;  leaves  dissected  into  filiform  segments 

21.  FaiNICULUM. 

Fruit  flattened  dorsaily;  the  lateral  ribs  winged. 
Oil-tubes  as  long  as  the  fruit. 
Dorsal  and  intermediate  ribs  winged  or  very  prominent;  flowers 
white;  tall  and  leafy  plants. 
Leaves  ternate,  then  pinnate;  oil- tubes  1  to  3  in  the  intervals.  .  .  . 

23.  Angelica. 

Leaves  pinnate;  oil-tubes  solitary  in  the  intervals 

22.  Selinum. 
Dorsal  and  intermediate  ribs  filiform. 
Acaulescent  or  short  caulescent. 
Wings  corky-thickened;   flowers  commonly  yellow;  tall  plants 

with  large  leaves 24.  Leptot^nia. 

Wings  thin;  flowers  yellow,  white  or  purple;  low  plants 

25.  Peucebk.v.^svl. 
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Stems  tall,  angular  and  channeled,  branching  and  leafy;  flowers 

yellow 26.  Pastinaca. 

Oil-tubes  reaching  only  half  way  to  the  base  of  the  fruit;  marginal 
flowers  of  umbel  with  radiately  enlarged  corollas;  tall  coarse 
plants 27.  Hebaclkuh. 

1.  BOWLESIA  R.  «&  P. 

Delicate  annuals  with  stellate  pubescence,  opposite  leaves  and  scari- 
ous  lacerate  stipules.  Umbels  simple,  few-flowered,  on  short  axillary 
peduncles.  Flowers  white,  minute.  Calyx-teeth  prominent.  Fruit 
ovate,  somewhat  flattened  laterally,  with  narrow  commissure,  turgid, 
becoming  depressed  on  the  back.  Ribs  and  oil-tubes  none.  (William 
Bowles,  1705-1780,  Irish  naturalist  and  traveler. ) 

1.  B.  lobata  R.  &  P.  Branching,  the  stems  diffuse  or  procumbent, 
J  to  2  ft.  long;  leaves  thin,  reniform-cordate,  mostly  5-lobed  and  some 
of  the  lobes  1  or  2-toothed;  petioles  1  to  3  in.  long  or  less;  umbels  1 
to  4-flowered;  fruit  1  line  long. 

Shade  of  rocks  or  shady  banks  in  the  Coast  Ranges  from  Petaluiua, 
San  Francisco,  Oakland  Hills,  San  Leandro  Creek,  Santa  Lucia 
Mountains  and  southward  to  Southern  California.  Also  in  the  Sierra 
Nevada  (San  Andreas,  Mokelumne  Hill).     Apr. 

2.  HYDROCOTYLf  L. 

Perennial  herbs  without  erect  stems,  the  peduncles  and  leaves  from 
creeping  stems  or  rootstocks.  Leaves  simple,  round  in  outline,  long- 
petioled.  Flowers  in  a  small  umbel,  or  disposed  in  2  or  more  umbels 
which  are  proliferous  one  above  the  other.  Fruit  flattened  laterally, 
suborbicular,  acutely  margined  and  with  1  or  2  ribs  on  each  side. 
Oil-tubes  none.  (Greek  hudor,  water,  and  cotule,  a  low  vessel,  the 
peltate  leaves  of  some  species  being  saucer-shaped.) 

Leaves  not  peltate,  5  or  6*cleft;  umbels  simple 1.  H.  ranunculoidea. 

Leaves  peltate,  slightly  crenate ;  umbels  proliferous .  .2.  H.  prolifera, 

1.  H.  ranunculoides  L.  f.  Water  Pennywort.  Glabrous; 
stems  floating  or  creeping  in  mud,  rooting  at  the  nodes;  leaves  orbicu- 
lar, 6  or  6-cleft,  the  lobes  crenate,  IJ  in.  broad  or  less;  petioles  3  to  5 
in.  long;  peduncles  1  to  2  in.  long,  reflexed  in  fruit;  pedicels  J  line 
long;  fruit  ovoid,  1  line  broad  or  broader;  ribs  obscure. 

Pools  or  muddy  shores  often  floating  in  rather  deep  water:  San 
Francisco  to  San  Jose.     May. 

2.  H.  prolifera  Kell.  Marsh  Pennywort.  Descending 
branches  of  the  rootstock  tuberous-enlarged;  umbels  proliferous,  one 
above  the  other  in  3  or  4  whorls  (each  whorl  6  to  15-flowered);  leaves 
orbicular-peltate,  emarginate  at  base,  slightly  crenate,  IJ  to  1|  in. 
broad,  petioles  10  to  13  in.  long;  peduncles  nearly  as  long;  pedicels  1 
to  3  lines  long;  mature  fruit  1  line  long  and  slightly  broader,  slightly 
notched  at  apex. 

Suisun  Marshes  and  southward  to  Southern  California. 

3.  ERYNGIUM  L.     Button  Snakeroot. 
Perennials  with  clustered  fibrous  roots,  often  dichotomously  branch- 
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ing  stems,  prickly  involucres  and  often  prickly  leaves.  Leaves  oppo- 
site, or  the  upper  sometimes  alternate,  simple,  commonly  oblanceolate 
and  spinulose-serrate  or  incised,  or  the  radical,  when  growing  in 
water,  with  fistulous  petioles  and  the  blade  more  or  less  obsolete. 
Flowers  greenish  white  or  bluish,  condensed  in  heads,  terminal  on 
the  branches  or  on  short  peduncles  in  the  forks;  bracts  spinose,  con- 
spicuous; bractlets  usually  spinose-tipped.  Calyx-lobes  persistent  on 
the  fruit.  Fruit  covered  with  whitish  thin  scales;  ribs  obsolete.  Oil- 
tubes  none.     (Grreek  name  used  by  Dioscorides.) 

Heads  greenish. 
Calyx-lobes  in  fruit  longer  than  the  styles. 
Bracts  and  bractlets  entire,  callous-margined  .  .  .  .  1.  £.  armatum. 

Bracts  and  bractlets  spinulose,  at  least  toward  the  base 

2.  E.  Vaseyi. 

Calyx-lobes  in  fruit  shorter  than  the  styles 3.  E.  Calif ornicum. 

Heads  very  blue A.  E.  articulatum. 

1.  E.  armatum  C.  &.  R.  Point  Reyes  Eryngo.  Diffusely 
branching,  the  stems  3  to  5  or  10  in.  long;  leaves  broadly  oblanceo- 
late, incised  or  merely  serrate,  the  teeth  spinose;  bracts  and  bractlets 
very  prominent,  broadly  lanceolate,  strongly  spinose-tipped,  with  an 
entire  callous  margin,  sometimes  scarious-winged  at  the  very  base,  7 
lines  long  or  less;  calyx-lobes  longer  than  the  styles,  narrowed  at  apex 
into  a  sharp  point  or  cusp. 

Lowlands  near  the  coast  from  Monterey  to  Berkeley;  Marin  Co.; 
and  Petaluma.  Very  abundant  on  Point  Reyes,  the  tough  spiny 
plants  covering  hundreds  of  acres  and  therefore  in  disfavor  with  the 
dairymen. 

2.  E.  Vaseyi  C.  &  R.  Vasey's  Eryngo.  Stout,  erect,  more  or 
less  branching,  commonly  8  to  13  in.  (or  sometimes  2  ft.)  high;  lower 
and  radical  leaves  narrowly  oblanceolate,  spinulose,  somewhat  incised 
or  bearing  small  lanceolate  lobes  below,  4  to  8  in.  long,  or  the  upper 
cauline  much  shorter;  bracts  spinose,  spinulose  toward  the  base,  6  to 
10  lines  long,  much  surpassing  the  bractlets;  bractlets  surpassing  the 
flowers,  similar;  fruit  with  abruptly  cuspidate  calyx-lobes  longer  than 
the  short  styles. 

Very  common  in  low  places  on  the  plains  of  the  Sacramento  Valley. 
Doubtless  also  in  the  San  Joaquin.     May-June. 

3.  E.  Californicum.  Plants  growing  in  shallow  vernal  pools,  the 
earliest  leaves  fistulous,  jointed  at  intervals  ^^  to  2  in.)^  sometimes 
with  a  short  dilated  tip,  19  in.  long  or  less;  nstulous  leaves  mainly 
disappearing  with  the  gradual  drying  up  of  the  pools  and  flowering 
branches  arising;  stems  slender,  freely  branching,  IJ  to  If  ft.  high; 
lowest  and  upper  cauline  leaves  oblanceolate,  spinulose,  sometimes 
incised,  narrowed  at  base  to  a  slender  spinulose  petiole;  heads  1^  to  3 
or  4  lines  broad,  surpassed  by  the  bracts;  bracts  about  6  to  10  lines 
long,  with  few  short  bristles  at  base;  bractlets  with  a  broad  scarious 
margin  at  base,  not  spinulose;  calyx-lobes  oblong  or  lanceolate,  cus- 
pidate, much  shorter  than  the  long  styles. — (E.  petiolatum  of  Ameri- 
can authors,  doubtless  not  of  Hook.) 

Rather  common  in  the  Coast  Ranges:  Alameda  Go.\  l^w^^  N  ^IJ^'s^ 
etc.     Fistulous  leaves  appearing  in  Apr.    "Fim\.i\^i>aV^-^«^^" 
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4.  E.  art icu latum  Hook.  Erect,  sparingly  branched  above,  2  to 
3  ft.  bigh;  lower  leaves  fistulous,  elongated,  jointed;  upper  leavaa 
sometimes  opposite;  heads  ovoid,  4  to  7  lines  high;  bracts  narrowly 
linear,  elongated,  more  or  less  spinulose-serrate;  bractlets  blue,  lanceo- 
late, entire,  more  or  less  scarious-margined;  calyx-lobes  bluish, 
lanceolate,  equaled  by  the  styles. 

First  collected  in  the  Couer  d'Alene  region,  Idaho,  by  Geyer;  com- 
mon in  the  Suisun  Marshes  (whence  the  type  specimens  of  E.  Hark- 
nessii  Curran,  which,  ace.  to  Britten,  Journ.  Hot.  July,  1900, 
is  a  synonym);  should  be  looked  for  in  the  Alvarado  Marshes. 
Aug. -Sept. 

4.  SAN  ICU  LA  L.     Snake  Root. 

Grlabrous  perennials  with  almost  naked  or  few-leaved  stems  and 
irregularly  compound  few-rayed  umbels.  Involucres  usually  of  leafy 
and  toothed  bracts.  Involucels  of  small  and  entire  bractlets.  Flow- 
ers greenish  yellow,  or  purple  in  no.  5,  unisexual,  or  perfect  and 
staminate,  both  sorts  in  the  same  head-like  cluster  or  umbellet,  the 
staminate  flowers  often  pediceled.  Calyx-teeth  slightly  foliaceou^ 
persistent.  Fruit  subglobose  or  obovoid,  without  ribs,  densely 
uncinate-prickly,  the  prickles  tuberculate  or  pustulate  at  base.  Oil- 
tubes  large,  commonly  3  dorsal  and  2  commissural,  or  many  and 
irregularly  distributed.  (Diminutive  form,  derived  from  Latin 
sanere,  to  heal,  certain  species  used  in  medicine.) 

Mature  fruit  pediceled;  leaves  palmately  lobed  or  divided. 
Bractlets   about   5   lines   long,   much   exceeding   the  umbellets;    stems 

decumbent 1.  S.  arctopoidea. 

Bractlets  1  line  long  or  less,  shorter  than  the  umbellets;  stems  erect .  .  . 

2.  S.  Menziesii. 
Mature  fruit  sessile. 

Salt  marsh  species;  leaves  not  divided 3.  S.  mariiima. 

Hill  country  species. 

Leaves  palmately  parted  or  divided ^.  S.laciniata. 

Leaves  pinnately  divided  and  subdivided. 
Stems  from  a  rootstock;  leaf  divisions  decurrent  on  the  toothed  rachis. 

5.  S.  bipinnatifida. 
Stems  from   an   elongated    tuber;    leaf-divisions   mostly   of  distinct 

leaflets 6.  S.  bipinnata. 

Stems  from  a  globose  tuber;  leaf-divisions  finely  dissected.  ...... 

7.  S.  tuberosa. 

1.  S.  arctopoides  H.  &  A.  Herbage  of  a  yellowish  green  hue; 
proper  stem  short  (1  to  2  in.  long)  and  simple,  from  a  thickened  root- 
stock,  bearing  at  base  a  tuft  of  leaves  and  above  several  divergent 
scape-like  mostly  decumbent  branches,  each  bearing  an  umbel  of  1  to 
3  rays;  leaves  palmately  parted,  the  division  laciniately  cleft  into 
spreading  segments;  rays  3J  in.  long  or  less;  involucre  foliaceous; 
umbellets  3  lines  in  diameter,  surrounded  by  conspicuous  involucels 
of  9  to  13  oblong  entire  bractlets  6  lines  long,  or  4  or  5  much  shorter 
than  the  others;  fiowers  yellow;  fruit  short-pediceled,  IJ  lines  long, 
naked  at  base,  with  strong  prickles  above;  seed  face  nearly  plane. 

On  open  or  brushy  hills,  common  in  the  seaward  Coast  Ranges: 
Mendocino;  Bodega  Pt.;  Inverness;  Mt.  Tamalpftis;  Tiburon;  San 
Francisco;  Santa  Cruz;   Monterey.     Mar.-Apr. 
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2.  S.  Menziesii  H.  &  A.  Root  fusiform-thickened;  stem  con- 
spicuously ridged,  mostly  simple  and  unbranched,  2  to  6  ft.  high  or 
less,  with  a  terminal  compound  umbel  and  few  to  several  lateral  ones, 
or  with  3  or  4  long  peduncled  compound  umbels;  peduncles  long  (5 
to  10  in.)  or  short;  radical  leaves  roundish  in  outline,  2^  to  6  in. 
broad,  palmately  3  to  5-cleft,  the  divisions  again  shallowly  2  or  3-cleft 
with  inciSed-serrate  margin,  the  teeth  cuspidate;  petioles  6  in.  long  or 
less;  cauline  leaves  similar  or  the  divisions  narrow  and  petioles  of  the 
uppermost  shorter  than  blade;  bracts  of  involucre  toothed;  rays  in 
flower  about  J  in.  long;  bractlets  lanceolate,  entire,  1  line  long  or 
less;  staminate  (sterile)  flowers  distinctly  pediceled,  2  or  8  in  each 
head;  perfect  (fertile)  flowers  6  to  9  in  each  head,  the  ovary  in 
fruit  becoming  pediceled;  fruits  obovate,  1  to  IJ  lines  long,  covered 
with  hooked  prickles,  at  length  divergent. 

Most  common  near  or  under  Oaks  in  openly  wooded  country  of  the 
foothills:  Southern  California;  Oakland  Hills;  San  Francisco  Penin- 
sula; Napa  Valley;  Solano  Co.,  Marysville  Buttes,  etc.  Mar.-Apr. 
Fr.  May-June. 

3.  S.  maritima  Kell.  Stems  12  or  14  in.  high  from  a  thickened 
rootstock;  radical  leaves  rather  numerous,  mostly  entire  or  with 
slightly  serrate  margin,  orbicular  or  elliptical  with  cordate  base,  on 
long  (4  to  6  in.)  petioles,  blade  If  in.  long  or  less;  cauline  leaves 
mostly  3-parted  and  more  or  less  toothed,  occasionally  some  of  the 
radical  similar;  umbels  1  to  3-rayed;  rays  1  to  3  in.  long;  involucre 
of  large  foliaceous  bracts;  involucels  of  many  small  lanceolate  bract- 
lets;  flowers  yellow,  the  staminate  ones  short-pediceled;  fruit  nearly 
naked  at  base,  prickly  above. 

Lowlands  near  salt  marshes:  Alameda;  San  Francisco. 

4.  S.  laciniata  H.  &  A.  Stems  erect,  little  branched  and  few- 
leaved,  J  to  IJ  ft.  high;  leaves  mostly  radical,  roundish  in  outline, 
palmately  cleft  or  parted,  the  divisions  laciniately  toothed;  cauline 
leaves  and  foliaceous  involucres  similar  but  more  deeply  parted  into 
narrower  divisions;  flowers  yellow,  in  dense  globose  heads  2  to  3  lines 
across;  umbel  with  2  to  5  unequal  rays  (J  to  IJ  in.  long)  or  partly 
compound;  involucels  oblong-ovate  or  lanceolate,  exceeding  J  line; 
sterile  flowers  on  long  pedicels;  fruit  somewhat  naked  below,  prickly 
above,  li  lines  long;  seed-face  deeply  grooved  and  somewhat  involute. 

Hill  slopes  near  the  coast  from  Marin  Co.  southward  to  Southern 
California.     Mar.-Apr. 

5.  S.  bipinnatifida  Dougl.  Slightly  succulent;  stems  branching, 
leafy  below,  always  erect,  8  in.  to  2  ft.  high;  leaves  ovate  or  orbic- 
ular in  outline,  pinnately  5  to  7-parted  or  -divided,  the  divisions 
laciniately  lobed  and  toothed  and'  decurrent  on  the  toothed  rachis; 
radical  leaves  including  the  petiolp  4  to  14  in.  long;  peduncles  4  to 
IP  in.  long;  flowers  purple,  in  dense  heads,  borne  on  rays  1  or  2  (or 
even  4)  in.  long  or  almost  wanting,  the  umbel  simple  or  partly  com- 
pound; involucre  foliaceous;  involucels  of  about  13  or  14  lanceolate 
bractlets  2  lines  long  or  leSs;  fruit  prickly  all  over,  1 J  to  2  lines  lon^;, 
seed-face  concave,  with  median  longitudinal  rid^^. 
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Very  common  everywhere  on  grassy  hills  in  the  Sierra  Nevada  and 
Coast  Ranges:  Mendocino  Co.;  Solano  Co., 'Napa  Valley;  Mt. 
Tamalpais;    Oakland  Hills;  Los  Gatos.     Apr. 

6.  S.  bipinnata  H.  &  A.  Stem  from  an  elongated  tuber,  mostly 
simple  below  the  inflorescence,  commonly  10  to  14  in.  high;  umbels 
terminal  and  lateral,  rather  long-peduncled;  rays  2J  to  less  than  1  in. 
long;  leaves  twice  or  thrice  pinnate;  leaflets  ovate  or  oblong,  lobed  or 
cleft,  mostly  3  to  4  or  6  lines  long;  flowers  yellow,  the  sterile  long- 
pediceled;  fruit  naked  below,  echinate  above. 

Common  in  the  shade  of  Oaks  and  other  trees  in  the  low  hills  of 
the  Coast  Ranges  from  Putah  Creek  and  Vacaville  to  Contra  Costa 
Co.  and  southward  to  Southern  California.  Also  in  the  Sierra 
Nevada.     Herbage  very  aromatic,  as  also  in  the  next. 

7.  S.  tuberosa  Torr.  Stem  from  a  globose  tuber,  5  to  9  in.  high, 
simple,  or  divided  at  or  near  the  surface  of  the  ground  into  2  to  6  long 
peduncle-like  often  divergent  branches  each  bearing  a  more  or  less 
compound  1  to  4-rayed  umbel;  leaves  ternately  decompound  and 
very  finely  dissected,  the  ultimate  segments  subulate;  involucre 
foliaoeous;  involucels  of  lanceolate  or  ovate  bractlets;  flowers  yellow, 
the  sterile  long-pediceled. 

Rocky  or  gravelly  hillsides  in  the  foothills:  Coast  Ranges  (Ukiah, 
Lake  Co.,  St.  Helena);  Sierra  Nevada  (Amador  Co.  to  Nevada  Co.). 
May. 

6.  SCANDIX    L. 

Annuals  with  dissected  decompound  leaves.  Flowers  white,  in 
compound  umbels.  Rays  commonly  2,  rarely  1  or  3.  Involucre 
none  or  of  one  bract.  Involucels  of  several  bractlets.  Petals  unequal, 
the  outer  larger.  Fruit  linear,  flattened  laterally,  muricate,  prolonged 
into  a  beak  several  times  longer  than  the  body.  Ribs  prominent. 
Oil-tubes  none.     Seed-face  sulcate.     (The  Greek  name.) 

1.  S.  Pecten-Veneris  L.  Shepherd's  Needle.  Stem  simple 
or  branching,  erect,  6  to  16  in.  high;  herbage  somewhat  hispidulous; 
leaves  2  or  3  times  pinnately  dissected  into  linear  acute  segments  less 
than  i  line  wide;  bractlets  2  or  3-toothed  at  apex  or  entire;  rays  J  to 
1  in.  long;  pedicels  very  short;  body  of  fruit  4  lines  long,  bearing  a 
strais:ht  £ittish  beak  1|  in.  long,  its  edges  hispidulous. 

Naturalized  from  Europe:  Berkeley;  Sonoma  Valley  (1891);  Santa 
Rosa;  Napa  Valley.     May.     Fr.  June. 

6.  OSMORRHIZA    Raf.     Sweet   Cicely. 

Perennials  with  thick  aromatic  roots.  Leaves  mostly  radical  and 
ternately  compound.  Flowers  white,  in  compound  umbels.  Calyx- 
teeth  obsolete.  Involucre  reduced  or  obsolete.  Involucels  present  or 
none.  Fruit  linear  or  linear-oblong,  acute  at  summit,  rather  promi- 
nently attenuate  at  base;  glabrous  and  smooth  or  bristly  along  the 
ribs;  carpels  pentagonal  in  cross  section,  with  equal  ribs.  Oil-tubes 
none  in  mature  fruit.  Seed-face  concave  to  very  deeply  sulcate. 
(Greek  osme,  odor,  and  rhiza,  root.) 
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Ribs  with  upwardlj^ointed  bristles. 

Fruit  short-attenuat^^at  base;  involucels  present   ....  1.  0.  brachypoda. 

Fruit  long-attenuate  at  base;  no  involucels 2.  0.  nuda. 

Ribs  acute,  not  bristly 3.  0.  occidentalU. 

1.  O.  brachypoda  Torr.  Nearly  or  quite  glabrous,  IJ  to  1}  ft. 
high;  leaves  ternately  compound;  leaflets  laciniately  cleft  and  serrate, 
mucronulate,  }  to  ij  in.  long;  umbel  1  to  4-rayed,  rays  2  in.  long; 
pedicels  1  line  long;  involucre  mostly  absent;  involucels  of  linear 
acuminate  bractlets;  fruit  7  to  9  lines  long,  the  ribs  armed  with 
bristles  pointed  upward;  seed-face  deeply  concave  or  even  involute. 

Santa  Clara  Valley,  Goodale,  ace.  to  But.  Cal.;  Monterey  Co.; 
Sierra  Nevada. 

2.  O.  nuda  Torr.  Common  Sweet  Cicely.  Stems  glabrous, 
2 J  ft.  high  or  less;  leaves  hispidulcus,  especially  on  the  petioles, 
biternate,  5  in.  long,  the  cauline  much  reduced;  leaflets  ovate  or 
elliptical,  3-lobed  or  -cleft  and  serrate,  often  narrowly  or  broadly 
cuneate  at  the  entire  base,  J  to  2J  in.  long;  rays  2  to  4  in.  long  or 
less;  pedicels  4  to  7  lines  long;  fruit  slenderly  attenuate  at  base, 
upwardly  bristly  on   the  ribs,  7  or  8  lines   long;   seed-face  sulcate. 

Common  in  shaded  woods  near  the  coast:  Mt.  Tamalpais;  Oakland 
Hills;  Mt.  Diablo;  San  Mateo;  Loma  Prieta;  Santa  Cruz.  Apr.- 
Mav- 

3.  O.  occidentalis  ^Nutt.)  Torr.  Sierra  Sweet  Cicely. 
Puberulent  or  nearly  glabrous;  leaves  2  or  3  times  ternate;  leaflets 
oblong-lanceolate,  serrate,  IJ  to  3J  in.  long,  some  of  them  sparingly 
incised  or  obliquely  lobed  on  one  side  by  a  deep  incision  toward  the 
base;  umbel  with  6  to  12  rays  1  to  5  in.  long;  pedicels  1  to  3  lines 
long;  bracts  1  or  2  or  none;  fruit  7  to  12  lines  long,  glabrous,  with 
prominent  acute  not  bristly  ribs;  seed-face  very  concave. 

Sierra  Nevada:  Mono  Pass,  Bolander;  Mariposa  Big  Tree  Road, 
Brewer.     Attributed  to  the  Bay  Region  by  Greene. 

7.  DAUCUS    L. 

Bristly  or  hispid  annuals  or  biennials  with  dissected  decompound 
leaves  and  white  flowers.  Umbels  compound,  concave,  surrounded 
by  cleft  foliaceous  bracts  and  borne  on  long  peduncles.  Involucels 
of  entire  or  toothed  bractlets.  Calyx-teeth  obsolete.  Fruit  some- 
what flattened  dorsally.  Primary  ribs  slender,  bristly;  secondary 
ribs  with  a  single  row  of  prominent  barbed  prickles.  Oil-tubes  as 
in  Caucalis.     (Daukos,  the  Greek  name.) 

Involucre  divided  into  short  linear  or  lanceolate  segments;  rays  mostly  2  to 

5  lines  long 1.  P.  pwiillua. 

Involucre  divided  into  elongated  filiform  segments ;  rays  1  to  2W  in.  long.  . 

2.  D.  Carota. 

1.  D.  pusillus  Michx.  Rattlesnake  Weed.  Plants  commonly 
4  to  7  in.  high;  stems  and  peduncles  retrorsely  hispid;  leaves  finely 
dissected  into  linear  segments;  rays  mostly  2  to  5  lines  long,  some- 
times as  much  as  1  or  1 J  in.  long,  somewhat  unequal;  pedicels  very 
unequal,  commonly  1  or  2  lines  long  or  almost  wanting;  fruit  l\tft 
2  lines  long. 
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Throughout  California  in  the  hill  country.  Apr.  '*Yerba  del 
Vibora"  of  the  Spanish-Californians. 

2.  D,  Carota  L.  Carrot.  Biennial;  root  fleshy,  conical;  stems 
erect,  branching,  2  or  3  ft.  high,  commonly  smooth;  leaves  many 
times  dissected  into  small  linear  or  lanceolate  segments;  segments  of 
the  involucre  linear-lanceolate  or  subulate;  rays  very  numerous,  1  to 

2  in.  long;  umbels  in  fruit  2  to  4  in.  broad,  concave  and  like  a  bird's 
nest;  fruit  2  lines  long. 

Escaped  from  gardens  and  naturalized  in  valley  lands:  Alameda; 
Santa  Clara  Co.;  Skyland,  Santa  Cruz  Co.,  ace.  to  Davy.  July- 
Sept. 

8.  CAUCALIS    L. 

Rough  hispidulous  annuals  with  decompound  leaves  dissected  into 
small  segments.  Flowers  white,  in  simple  or  nearly  simple  umbels. 
Calyx-teeth  prominent.  Fruit  flattened  laterally.  Primary  ribs  6, 
filiform,  bristly;  secondary  ribs  4,  prominent,  winged,  bearing  barbed 
or  hooked  prickles.  Oil-tubes  solitary  in  the  intervals,  i.  «.,  under 
the  secondary  ribs,  2  on  the  commissural  side.  (Kaukalis,  the  Greek 
name.) 

Umbels  small  and  condensed,  scattered  along  the  stems  opposite  the  leaves, 

on  peduncles  1  or  2  lines  long     1.  C.  nodosa. 

Umbels  terminal  or  at  the  upper  nodes,  on  peduncles  1  or  2  in.  long 

2.  C.  microcarpa. 

1.  C.  nodosa  Hudson.  Knotted  Hedge  Parsley.  Erect,  the 
stems  with  few  branches,  retrorsely  scabrous;  leaves  pinnate  (lower 
6  in.  long  including  petiole,  the  upper  successively  shorter);  leaflets 
bipinnately  dissected;  umbels  scattered  along  the  stems  opposite  the 
leaves,  on  very  short  peduncles  (1  or  2  lines  long),  simple  or  with  a 
supplementary  short  proliferous  umbel;  flowers  white;  fruits  IJ  to  2 
lines  long,  those  on  the  outside  of  the  umbel  with  the  exterior  carpel 
densely  covered  with  hooked  bristles,  the  inner  carpels  as  well  as  the 
inner  fruits  smooth  or  at  least  only  with  tubercles. 

Introduced  from  Europe;  common  in  shady  places:  Vacaville; 
Calistoga;  Lake  Lagunitas,  Marin  Co.;  South  San  Francisco; 
southern  Monterey  Co.;  Mokelumne  Hill;  Folsom. 

2.  C.  microcarpa  H.  &  A.  Erect,  slender,  6  to  9  in.  high; 
leaves  2  or  3  times  ternate  and  much  dissected,  slightly  hispid; 
peduncles  solitary  at  the  ends  of  the  branches  or  in  clusters  of  2  or 

3  at  the  upper  nodes,  1  to  2  in.  long,  bearing  unequally  rayed  umbels; 
rays  3  to  6,  8  lines  long  or  less;  involucre  of  foliaceous  dissected 
bracts;  involucels  of  entire  or  somewhat  divided  bractlets;  fruit 
oblong,  2  lines  long,  armed  with  rows  of  hooked  prickles. 

Coast  Kanges  and  Sierra  Nevada,  widely  distributed  but  not 
common:  Monterey  Co.;  New  Idria;  Alcalde,  Fresno  Co.;  Kaweah; 
Mokelumne  Hill;  Vaca  Mountains;  Bodega  Pt;  Sites;  Butte  Co. 
Apr. -May. 

9.  APIASTRUM   Nutt. 
Small  branching  glabrous  annual  with  dissected  leaves.     Flowen 
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small,  white,  in  irregularly  compound  umbels.  Rays  and  pedicels 
unequal.  Involucre  and  involucels  none.  Calyx-teeth  wanting. 
Fruit  somewhat  laterally  compressed,  elliptic-cordate,  more  or  less 
tuberculate,  with  concave  seed-face.  Oil-tubes  solitary  in  the  inter- 
vals, 2  on  the  face.  Seed-face  narrowly  concave.  (Apium,  Celery, 
and  aster,  Latin  suffix  meaning  wild.) 

1.  A.  angustifolium  Nutt.  Erect,  di-  or  tri-chotomously  branched 
from  the  base,  4  to  8  or  16  in.  high;  leaves  opposite  below,  twice  or 
thrice  tern ately  dissected  into  linear  segments,  J  to  1  in.  long;  umbels 
sessile  in  the  forks  or  opposite  the  upper  leaves,  consisting  of  2  or  3 
umbellets  borne  on  unequal  rays  (1  in.  long  or  less),  and  of  1  or  2 
usually  sessile  or  sometimes  pediceled  flowers  in  the  center;  umbellets 
3  or  4-flowered,  the  pedicels  unequal  (4J  lines  long  or  less)  or  1  flower 
sessile;  fruit  cordate,  broader  than  high,  less  than  1  line  long,  papil- 
late-roughened all  over;  ribs  inconspicuous;  carpels  concave  on  the 
face. 

Dry  mountain  slopes  of  the  Coast  Ranges:  Lake  Co.;  Vaca 
Mountains;  Napa  Mountains;  Mt.  Tamalpais;  Potrero,  San  Fran- 
cisco; San  Gregorio;  Oakland  Hills;  Mt.  Diablo;  foothills  of  the 
Santa  Clara  Valley  and  Loma  Prieta,  Davy;  Pajaro  Hills,  Chandler; 
Alcalde,  and  southward  to  Southern  California.  Also  in  the  Sierra 
Nevada  (Folsom,  Mokelumne  Hill).  Apr.-May.  A  plant  of  pecul- 
iarly irregular  inflorescence. 

10.  CONIUM  L. 

Tall  branching  biennial  with  dissected  decompound  leaves.  Flowers 
white,  in  compound  umbels.  Involucre  and  involucels  small. 
Calyx-teeth  obsolete.  Fruit  broadly  ovate,  somewhat  laterally  flat- 
tened.    Ribs  prominent.     Oil-tubes  none.     (Ancient  Greek  name.) 

1.  C.  maculatum  L.  Poison  Hemlock.  Stem  dotted  with 
purple  marks,  4  to  7  ft.  high;  leaves  1  ft.  long  or  more,  the  segments 
incised  or  pinnatifid;  bractlets  ovate-lanceolate,  commonly  3;  rays  10 
to  13  or  more,  less  than  1  to  IJ  in.  long;  fruit  IJ  lines  long;  shorter 
than  the  pedicels. 

Naturalized  from  Europe:  Monterey;  Lake  Merced;  Marin  Co.; 
Berkeley;  Lafayette;  Mormon  Island;  Santa  Lucia  Mountains; 
San  Luis  Obispo;  Mokelumne  Hill.  May-June.  Herbage  unpleas- 
antly odorous  when  bruised. 

11.  VEL/EA  DC. 

Subglabrous  perennials  with  thick  yellow  elongated  odorous  roots. 
Leaves  mostly  radical,  pinnately  or  in  ours  ternately  compound. 
Ours  usually  without  involucre,  the  involucels  in  our  species  of  few 
small  lanceolate  bracts.  Flowers  yellow,  in  compound  umbels. 
Calyx-teeth  mostly  small.  Fruit  oblong  or  orbicular,  glabrous  or 
pubescent,  somewhat  laterally  compressed,  with  prominent  equal  ribs. 
Oil-tubes  conspicuous,  3  to  6*in  the  intervals,  4  to  10  on  the  commis- 
sural side.  Carpophore  undivided.  Seed-face  strongly  involute, 
enclosing  a  central  cavity.  (Sebastin  Eugene  Vela,  student  of  the 
Umbelliferfc.) 
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Leaflets  H  to  ^  in.  long;  bractlets  inconspicuous,  shorter  than  the  umbellet; 

fruit  2  lines  long  or  less,  with  filiform  ribs 1.  V.  Kelloggii. 

Leaflets  1.  in.  long  or  more;   bractlets  conspicuous,  some  exceeding  the 

umbellet;  fruit  8  to  4  lines  long,  with  prominent  sharp  ribs 

2.  V.  Hariwegi, 

1.  V.  Kelloggii  (Gray)  C.  &  R.  Minutely  scabrous,  J  to  If  ft. 
high;  flowering  stems  leafless  or  with  a  single  leaf  J  to  1  ft.  above  the 
base;  leaves  1  to  2  or  3  times  ternate;  leaflets  ovate  or  roundish, 
sharply  serrate,  incised,  the  terminal  divisions  ternate,  or  quinate,  or 
divided,  mostly  J  to  1  in.  long;  rays  about  IJ  in.  long,  in  fiiiit  3J  in. 
long  or  less;  pedicels  1  to  2  lines  long;  bractlets  inconspicuous, 
shorter  than  the  umbellets;  fruit  1  to  2  lines  long,  nearly  as  broad; 
ribs  flliform;  oil-tubes  3  in  the  dorsal  intervals,  6  to  6  in  the  laterals, 
8  to  10  on  the  commissural  side. — (Deweya  Kelloggii  Gray.) 

Kather  rare:  Mission  Hills,  San  Francisco,  Bolander  ace.  to  Gray; 
Mt.  Tamalpais,  Jepson;  Bolinas  Bay,  Kellogg,  who  flrst  collected  it; 
Petaluma,  tide  Coulter  <&  Rose;  Monterey  Co.,  Eastwood;  Fort 
Tejon  ace.  to  Covi  Je.     A  more  slender  plant  than  the  next. 

2.  V.  Hartwegi  (Gray)  C.  &  R.  Acaulescent,  mostly  caespitose, 
1  to  3  ft.  high;  caudex  much  branched,  crowning  a  taproot  which 
penetrates  vertically  to  a  depth  of  2  ft.  or  more  and  is  J  to  1  in.  in 
diameter;  scapes  and  petioles  somewhat  scabrous;  leaves  biteniately 
divided,  or  a  portion  tritemately  divided,  the  ultimate  lateral  divi- 
sions mostly  3-tbliolate,  the  ultimate  middle  divisions  mostly 
6-foliolale;  leaflets  ovate  or  oblong,  sparingly  incised,  serrate,  mucro- 
nate,  nearly  1  to  2  in.  long,  or  the  leaflets  often  more  or  less  confluent; 
petioles  2  to  6  in.  long;  rays  about  16,  2  in.  long  or  less;  bracts  none; 
bractlets  3  to  6,  unequal,  linear-lanceolate,  long-pointed,  exteriorly 
disposed,  mostly  surpassing  the  umbellets;  flowering  pedicels  less 
than  1  line  long;  fruit  nearly  orbicular,  smooth,  3  to  4  lines  long; 
ribs  filiform;  oil-tubes  as  in  the  last. — (Deweya  Hartwegi  Gray.) 

Higher  slopes  in  the  hills,  somewnat  rare  in  our  district:  Mt. 
Diablo;  Niles;  Oakland  Hills;  San  Luis  Obispo  Co.;  Sierra  Foothills, 
Upper  Sacramento  Valley,  where  first  collected  by  Hartweg  in  1847; 
Folsom;  Amador  Co.;  Mariposa  Co.;  Sequoia  Mills;  feern  Co. 
Last  of  Mar.-Apr.     Fr.  July. 

12.  APIUM    L. 

Ours  erect  glabrous  biennial  with  fibrous  roots  and  pinnately 
divided  leaves.  Stems  tri-  or  di-chotomously  branched,  forming  a 
paniculate  infiorescence,  the  compound  umbels  terminal  on  the 
branches  and  subsessile  in  the  forks.  Involucre  and  involucels  small 
or  none,  or  the  former  sometimes  foliaceous.  Flowers  white,  in 
compound  umbels.  Calyx-teeth  obsolete.  Fruit  elliptic-ovate  or 
broader  than  long.  Ribs  prominent,  obtuse,  equal.  Oil-tubes  solitary 
in  the  intervals,  2  on  the  commissural  side.  Seed-face  plane.  (Old 
Latin  name  of  Celery.) 

1.  A.  graveolens  L.  Common  Celery.  Erect,  3  or  4  ft.  high; 
lower  leaves  long-petioled,  leaflets  6  (or  7  or  9),  1 J  to  3  in.  long  and 
as  broad  or  broader,  coarsely  toothed   and  3-cleft  or  even  -divided; 
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upper  leaves  on  short  petioles  or  sessile,  the  leaflets  3;  rays  4  to  12 
lines  long;  fruit  i  to  |  lines  long. 

An  escape  from  gardens,  common  in  marshes:  Monterey;  Soquel 
Creek  near  Skyland,  ace.  to  Davy;  Berkeley;  Suisun  Marshes. 
July-Aug. 

13.  CICUTA  L.     Water  Hemlock. 

Tall  branchirig  glabrous  perennials  growing  in  marshes  or  by 
stream  banks.  Rootstocks  short  and  erect,  or  horizontal  and  branch- 
ing. Leaves  pinnately  or  ternately  compound.  Flowers  white,  in 
compound  umbels.  Calyx-teeth  somewhat  prominent.  Involucre 
present  or  none.  Involucels  of  small  bractlets.  Fruit  oblong  to 
orbicular,  glabrous.  Ribs  corky,  broad  but  low,  the  lateral  in  cross- 
section  evidently  larger  than  the  intermediate  and  dorsal.  Oil-tubes 
2  on  the  face,  solitary  in  the  intervals.  (Classical  name  of  the  Hem- 
lock, which  was  given  to  criminals,  and  sometimes  to  philosophers, 
as  poison.) 

Involucre  none  or  of  a  single  bract;  fruit  1  to  nearly  1^  lines  long;  species 
of  hill  streams:  y&t.  Calif ornica of *.  .  .  .1.  C.virosa. 

Involucre  of  several  to  many  lanceolate  bracts;  fruit  nearly  2  lines  long; 
salt  marsh  species 2.  C  Bolandtri. 

1.  C.  virosa  L.  var.  Californica  C.  &.  R.  California  Water 
Hemlock.  Stems  about  3  ft.  high;  rootstock  horizontal,  much 
branched,  giving  off  below  coarse  fibrous  roots;  radical  leaves  pinnate 
or  partly  bipinnate  below,  IJ  to  2 J  ft.  long,  on  long  (J  to  IJ  ft.) 
petioles;  leaflets  ovate-lanceolate  or  lanceolate,  serrate,  3  to  4  in.  long, 
often  deeply  1-lobed  on  one  side  towards  the  base;  rays  somewhat 
unequal,  IJ  to  2J  in.  long;  pedicels  2  to  4  lines  long;  involucre  none, 
or  merely  1  narrow  bract;  bractlets  several,  ovate,  acuminate;  fruit  1 
to  1 J  lines  long  with  narrow  not  depressed  oil-tubes,  those  on  the  face 
approximate  near  the  median  line. — (C.  Californica  Gray.) 

Margins  of  streams  in  the  region  of  the  Coast  Redwood:  Oakland 
Hills;  San  Francisco;  Santa  Cruz;  Monterey.     July-Aug. 

2.  C.  Bolanderi  Wats.  Rootstock  vertical  or  nearly  so;  stem 
branched  above,  seldom  less  than  6  ft.  high,  often  3  or  4  ft.  higher, 
with  large  radical  and  cauline  bipinnate  leaves  2  ft.  long  or  less;  leaf- 
lets lanceolate,  serrate,  2  in.  long;  bracts  and  bractlets  lanceolate,  the 
former  often  scarious-margined;  rays  1 J  in.  long,  subequal,  pedicels  2 
lines  long;  fruit  orbicular,  2  lines  long,  prominently  ribbed,  the  quite 
mature  carpels  rather  strongly  concave  on  the  face,  thus  appearing 
somewhat  lunate;  oil-tubes  broad,  depressed  jn  the  channeled  seed. 

A  tall  and  conspicuous  plant  in  the  Suisun  Marshes;  also  found  in 
the  Alvarado  Marshes  ace.  to  Dr.  Behr.     Sept.-Oct. 

14.  AM  Ml  L. 

Erect  branching  glabrous  biennial,  with  slightly  fusiform  roots  and 
dissected  decompound  leaves.  Flowers  white  in  compound  umbels. 
Bracts  parted  into  filiforih  segments.  Bractlets  lanceolate,  acuminate. 
Flowers  white,  in  a  terminal  compound  umbel  with  long  rays  and 
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short  pedicels.  Calyx-teeth  obsolete.  Fruit  ovoid,  very  slightly 
flattened  laterally.  Kibs  filiform.  Oil-tubes  solitary  in  the  intervals 
and  2  on  the  face.     (Greek  name  of  an  umbelliferous  plant.) 

1.  A.  majus  L.  Stem  slender,  branching  above,  IJ  to  2J  ft.  high; 
leaves  triternately  dissected  into  small  spatulate  segments  (2  to  6 
lines  long),  which  are  laciniate  or  serrulate  at  apex;  rays  about  26  to 
30,  little  unequal,  |  to  2  in.  long;  pedicels  1  to  IJ  lines  long;  bracts 
linear  below,  parted  above  into  3  filiform  divisions;  bractlets  lanceo- 
late, acuminate,  entire,  scarious-margined  at  base;  fruit  less  than  1 
line  long;  carpels  with  concave  face;  oil-tubes  solitary  in  the  intervals, 

2  on  the  commissural  side. 

Low  places  in  grain  fields  near  Yountville,  1893;  Alvarado 
Marshes,  1897.  Naturalized  from  Europe.  Fii-st  record  of  its 
occurrence  in  the  New  World  as  an  established  weed. 

15.  CARUM  L. 

Ours  erect  and  slender  glabrous  biennials  or  perennials.  Leaves 
simply  pinnate  with  few  linear  entire  leaflets.  Flowers  white,  in 
compound  umbels.  Involucre  of  entire  bracts  or  none.  Involucels  of 
entire  bractlets.  Calyx-teeth  small.  Stylopodium  conical.  Fruit 
ovate  or  oblong,  laterally  compressed,  with  obtuse  ribs.  Oil-tubes 
solitary  in  the  intervals,  2  on  the  face.  (Karon,  Greek  name  of  the 
Caraway.) 

Stems  clustered,  from  a  fascicle  of  coarse  roots;  fruit  3  lines  long 

1.  C.  Ktlloggii. 
Stem  solitary,  from  a  tuber  or  cluster  of  tubers ;  fruit  about  1  line  long  .  .  . 

2.  C.  Gairdneri. 

1.  C.  Kelloggii  Gray.  Stems  several  from  a  fascicle  of  coarse  and 
hard  fibrous  roots,  3  to  5  ft.  high;  radical  leaves  5  to  10  in.  long, 
ternate,  each  division  pinnate  with  narrowly  linear  divisions  3  or  4  in. 
long;  cauline  leaves  similar  but  smaller;  involucral  bracts  and  involu- 
cel  bractlets  several,  lanceolate  or  subulate;  rays  J  to  IJ  in.  long; 
fruit  3  lines  long;  carpels  frequently  unequal  or  only  one  maturing. 

Very  common  in  the  open  hill  country  about  San  Francisco  Bay: 
Oakland  Hills;  Vaca  Hills;  Napa  Mountains;  San  Francisco  Penin- 
sula.    Fl.  July.     Fr.  Aug.-Oct. 

2.  C.  Gairdneri  Gray.  Stem  solitary,  14  to  21  in.  high,  from  a 
tuberous  root  or  a  fascicle  of  such;  leaves  few,  simply  pinnate,  with  3 
to  7  linear  leaflets  2  to  6  in.  long;  upper  leaves  mostly  simple;  rays 

3  to  6  lines  long;  involucre  of  several  bracts  or  none;  involucels  of 
linear  acuminate  bractlets;  fruit  ovate,  1  line  long  or  a  trifle  more  or 
less;  styles  long. 

Not  rare  in  open  woods  of  the  Coast  Range  Hills:  Napa  Mountains 
to  the  Oakland  Hills,  southward  to  Southern  California  and  north- 
ward to  British  Columbia.     July.     Fr.  Oct. 

16.   PIMPINELLA   L. 

Glabrous  perennials  with  decompound  leaves.  Flowers  white  or 
pinkish   in   ours,  in   compound   umbels.     Involucre  and   involucels 
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none.  Calyx-teeth  obsolete.  Fruit  ovate,  with  abroad  commissure. 
Kibs  slender,  equal,  distant.  Oil-tubes  numerous,  2  to  6  in  the  intei> 
vals,  several  on  the  face.  (Connected  with  Latin  pampinus,  a  tendril, 
the  application  not  obvious.) 

1.  P.  apiodora  Gray.  Pimpinel.  Erect,  2  or  3  ft.  high; 
leaves  mostly  radical,  2  or  8  times  ternate;  leaflets  ovate  in  outline, 
laciniately  pinnatifid  and  serrate,  1  to  1^  in.  long;  umbels  long- 
peduncled;  rays  14  to  20,  1  to  2  in.  long;  fruit  broadly  ovate,  IJ  lines 
long;  oil-tubes  4  or  6  in  the  dorsal  intervals,  about  6  in  each  lateral, 
8  or  more  on  the  commissural  side. 

Rocky  places  about  the  summits  of  the  Mission  Hills,  San  Fran- 
cisco; Point  Reyes,  on  bushy  hills,  and  northward  to  Mendocino  Co. 
June. 

17.  SIUM    L.     Water  Parsnip. 

Glabrous  perennial  marsh  or  aquatic  herbs.  Cauline  leaves  simply 
pinnate.  Flowers  white  in  compound  umbels.  Bracts  and  bractlets 
several  to  many.  Calyx-teeth  minute.  Styles  short.  Stylopodium 
depressed.  Fruit  ovate  or  oblong,  somewhat  laterally  compressed, 
with  narrow  commissure.  Ribs  prominent,  corky.  Oil-tubes  2  or 
3  in  the  intervals,  at  least  in  some  of  the  intervals.  (Sion,  Greek 
name  of  some  water  plant.) 

1.  S.  cicuta&folium  Gmel.  var.  heterophyllum.  Stem  stout,  2} 
to  3 J  ft.  high,  from  a  cluster  of  fleshy  fibrous  roots,  angular  and  more 
or  less  flexuous;  lowest  leaves  sometimes  Simple,  on  long  fistulous 
petioles,  serrate  or  laciniate,  or  pinnate  like  the  cauline,  8J  ft.  long  or 
less;  leaflets  5  to  18,  broadly  lanceolate,  serrate,  3  to  4  in.  long;  bracts 
lanceolate,  over  J  in.  long,  scarious-margined  below;  bractlets  ovate- 
lajiceolate,  IJ  lines  long;  fruit  ovoid,  2  lines  long,  with  acute  ribs; 
oil-tubes  2  on  the  face,  2  or  3  in  the  intervals,  occasionally  solitary. — 
(S.  heterophyllum  Greene.) 

Salt  marshes:  Suisun  Marshes;  Stockton. 

18.  CRANTZIA  Nutt. 

Small  glabrous  perennials.  Stems  fistulous,  creeping  and  rooting 
in  the  mud,  only  the  leaves  and  short  peduncles  erect.  Leaves 
reduced  to  hollow  cylindrical  petioles  jointed  by  transverse  partitions. 
Flowers  dull  white  or  slightly  tinged  with  pinkish  brown,  in  a  few- 
flowered  umbel.  Bracts  of  the  involucre  minute.  Fruit  subglobose. 
Dorsal  ribs  filiform,  the  lateral  corky  and  thickened  next  to  the 
commissure.  Oil-tubes  solitarv  in  the  intervals,  2  on  the  commissural 
side. 

1.  C.  lineata  Nutt.  Leaves  1  to  8  in.  long,  1  to  2  lines  wide; 
peduncles  1  in.  long  or  less;  fruiting  pedicels  IJ  to  3  lines  long;  petals 
plane;  fruit  1  line  long. 

Salt  marshes  or  brackish  mud  flats:  Point  Reyes,  Davy;  Port  Costa 
to  Martinez;  river  banks  at  Antioch;  Robert's  Island,  ace.  to 
Mi's.  K.  Brmidegee. 

19.  CENANTHE   L. 

Aquatic  glabrous  herbs  with  succulent  stem  fioTvv  \\v\Q^s.^ciQ^sX»Q^s^"«». 
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Leaves  pinnately  compound.  Flowers  white  in  compound  umbels, 
terminating  the  branches.  Involucre  present  or  none.  Involucels 
present.  Calyx-teeth  rather  prominent.  Styles  slender,  at  length 
elongated.  Fruit  globose-ovate,  cylindric  or  slightly  flattened  later- 
ally. Ribs  broad,  obtuse,  corky;  commissural  face  also  corky.  Oil- 
tubes  solitary  in  the  intervals,  2  on  the  face,  the  seed  furrowed  beneath 
them.     (Ancient  Greek  name  of  some  thorny  plant.) 

Fruit  subcylindrlc,  2  lines  long 1.  (E.  Califomica. 

Fruit  ovate-globose,  1  line  long 2.  (E.  aarmentoaa. 

1.  Cl.  Califomica  Wats.  Erect,  2  to  4  ft.  high;  leaves  bipinnate; 
leaflets  elliptic-ovate  in  outline,  3-cleft  or  -parted  and  also  coarsely 
toothed  or  incised,  those  of  the  upper  leaves  crowded  on  the  rachis 
and  sometimes  tending  to  be  conduplicate;  rays  less  than  1  to  2  in. 
long;  bracts  few  or  none;  bractlets  several  to  many,  lanceolate  and 
shorter  than  the  pedicels;  fruit  cylindric,  2  lines  long,  crowded. 

Usually  in  dense  masses  on  the  margins  of  slow  streams  and  shallow 
pools  or  ponds;  common  in  the  Coast  Ranges.  In  autumn  the  sum- 
mits of  the  stems  may  give  rise  to  very  slender  runner-like  branches 
3  to  6  ft.  long,  which  produce  at  intervals  bulblets  J  in.  in  diameter 
or  less.  June.  Fruiting  Aug.-Sept.  A  specimen  from  the  Coyote 
Hills,  Alameda  Co.,  has  many  linear-spatulate  bractlets  much  sur- 
passing the  umbellets  and  commonly  serrulate  at  apex. 

2.  Cl.  sarmentosa  Presl.  Three  or  4  ft.  high;  leaves  simply 
pinnate;  leaflets  5  to  13,  6  in.  long  or  less,  ovate-lanceolate,  the  lower 
obliquely  lobed  on  the  lower  side  or  with  an  almost  distinct  supple- 
mentary leaflet;  rays  1  to  2  in.  long;  bracts  few  or  none;  bractlets 
lanceolate,  acuminate;  fruit  subglobose  or  somewhat  ovatish,  1  line 
long,  the  corky  ribs  somewhat  turgid. 

Carmel  River,  Monterey  Co. ,  and  northward  along  the  coast;  rare 
with  us. 

20.   BERULA   Hoffm. 

Glabrous  marsh  perennial  with  pinnate  leaves  and  serrate  leaflets. 
Flowers  white,  in  terminal  compound  umbels.  Bracts  narrow. 
Bractlets  unequal,  1  or  2  surpassing  the  flowers.  Fruit  subglobose, 
glabrous,  surrounded  by  a  continuous  corkv  covering  of  confluent 
ribs.  Oil-tubes  numerous  and  contiguous,  m  the  mature  fruit  more 
or  less  confluent,  closely  surrounding  the  seed  cavity.  (Latin  name 
of  the  Water-cress.) 

1.  B.  erecta  (Huds.)  Coville.  Water  Parsnip.  Erect,  corym- 
bosely  branching  above,  3  ft.  high;  leaves  simply  pinnate;  leaflets  9 
to  19,  1  or  2  in.  long,  ovate  to  linear,  serrate  or  laciniately  lobed; 
umbels  many-rayed;  rays  ^  to  2  in.  long  in  fruit;  pedicels  2  to  8  lines 
long;  fruit  less  than  1  line  long. — (Sium  angustifolium  L.) 

Los  Angeles,  Nevin;  San  Mateo,  ace.  to  Greene. 

21.    FCENICULUM  Adans. 

Stout  glabrous  perennial  with  dark  green  aromatic  herbage. 
Leaves  decompound,   dissected    into    numerous    filiform    segments. 
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Flowers  yellow,  in  large  compound  umbels.  Involucre  and  involu- 
cels  none.  Calyx-teeth  obsolete.  Fruit  oblong.  Ribs  prominent. 
Oil-tubes  solitary  in  the  intervals,  2  on  the  commissural  side.  (Dimin- 
utive of  Latin  foenum,  hay,  from  its  odor.) 

1.  F.  vulgare  Gsertn.  Sweet  Fennel.  Glaucous;  stems  striate, 
branching,  3  to  6  ft.  high;  rays  J  to  2 J  in.  long;  fruit  2  lines  long. 

Waste  places  on  old  farms  and  by  country  lanes,  flowering  in 
summer:  Solano  Co.;  Napa  Valley;  Berkeley,  etc. 

22.  SELINUM  L. 

Tall  branching  perennials  with  pinnately  decompound  leaves. 
Flowers  white  in  compound  umbels.  Involucre  of  few  bracts. 
Involucels  of  many  bractlets.  Calyx-teeth  obsolete.  Fruit  oblong  to 
obovate,  flattened  dorsally,  glabrous  or  pubescent,  with  rather  promi- 
nent disk.  Ribs  winged,  the  lateral  usually  broadest.  Oil-tubes 
solitary  in  the  intervals,  2  to  4  on  the  commissural  side.  (Selinon, 
Greek  name  of  the  Parsley.) 

1.  S.  Pacificum  Wats.  Leaves  ternate  and  bipinnate,  the  ovate 
acutish  segments  1  in.  long  and  laciniately  toothed  and  lobed;  umbels 
on  stout  peduncles,  about  15-rayed;  involucre  conspicuous,  its  bracts 
2  or  3,  lobed  and  toothed,  1  in.  long  and  equaling  the  rays;  involucels 
of  several  narrowly  linear  entire  or  3-toothed  bractlets,  equaling  .the 
flowers;  pedicels  slender;  fruit  smooth,  oblong,  3  or  4  lines  long; 
wings  thin,  rather  narrow;  stylopodium  slightly  prominent  above 
the  disk;  oil-tubes  conspicuous,  very  rarely  in  pairs,  the  dorsal  ones 
sunk  in  the  body  of  the  seed. 

Little  known:  Sausalito  Hills,  Kellogg  and  Harford^  first  collected 
over  thirty  years  ago.  S.  capitbllatum  (Gray)  B.  &  H.,  common 
in  the  Sierra  Nevada  at  middle  altitudes,  may  be  known  by  its 
tomentose  inflorescence  and  inconspicuous  deciduous  bractlets. 

23.  ANGELICA  L. 

Stout  perennials  with  ternately  or  pinnately  compound  leaves. 
Flowers  white  in  large  terminal  compound  umbels.  Involucre 
scanty  or  none.  Involucels  of  small  bractlets  or  none.  Calyx-teeth 
mostly  obsolete.  Fruit  strongly  compressed,  elliptic-oblong  in  out- 
line. Ribs  prominent,  the  lateral  broadly  winged,  the  others  often 
narrowly  winged.  Oil-tubes  1  to  3  in  the  intervals,  2  to  4  on  the 
commissural  face.  (Latin  angelica,  on  account  of  its  medicinal 
properties. ) 

Herbage  hoary;  umbels  rather  condensed;  rays  equal,  in  flower  1  to  13^  in. 

long;  bractlets  many,  linear,  acuminate 1.  A.  Hendersoni. 

Herbage  finely  tomentose  or  roughish  pubescent;  rays  unequal,  in  flower  1 

to  4  or  6  in.  long;  bractlets  none,  or  lew  and  setaceous  .  2.  A.  tomentOsa. 

1.  A.  Hendersoni  C.  &  R.  Very  stout  and  densely  tomentose, 
especially  on  the  inflorescence,  and  whitened  under  surface  of  the 
leaves;  leaves  quinate,  then  pinnate;  leaflets  thick,  broadly  ovate,  3 
to  4  in.  long,  obtuse,  serrate;  rays  in  flower  equal,  about  IJ  in.  long; 
pedicels  1  line  long  or  less;  bractlets  many,  linear-acum\rv«»^^\  ^\Ni;v\. 
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broadly  oblong,  slightly  pubescent,  3  to  4  lines  long;  lateral  wings 
thick  and  corky,  as  broad  as  the  body;  seed  deeply  sulcate  beneath 
the  oil-tubes. 

Point  Lobos,  San  Francisco,  and  northward  along  the  coast  beyond 
the  state  boundary.     July-Aug. 

2.  A.  tomentosa  Wats.  Stout,  2  to  5  fft  high,  the  stems  and 
especially  the  leaves  finely  tomentose,  roughish-pubescent,  or  nearly 
glabrous;  leaves  ternate,  then  pinnate;  leaflets  2  to  3  in.  long,  ovate 
or  almost  round,  3-lobed  or  obliquely  2-lobed,  or  not  lobed  and 
merely  oblique,  Irregularly  serrate;  petioles  very  much  dilated  at  base; 
rays  IJ  to  4  in.  long;  pedicels  2  or  3  lines  long;  fruit  oblong  or 
elliptical,  glabrous,  3  to  4J  lines  long;  dorsal  and  intermediate  ribs 
small  and  acutish;  lateral  wings  nearly  equaling  the  body  in  breadth; 
oil-tubes  2  on  the  commissural  side;  seed  somewhat  sulcate  beneath 
the  oil-tubes. 

Near  the  coast:  San  Francisco  and  Marin  Co. 

Var.elata.  Five  to  8  ft.  high;  radical  leaves  as  much  as  4  ft. 
long;  leaflets  ovate-lanceolate  or  lanceolate,  grayish  puberulent,  4  to 
6  in.  long. — Common  in  the  canons  and  mountains  about  Napa 
Valley. 

Var.  Californica  (A.  Californica  Jepson).  Roughish  puberulent 
on  the  leaves  and  ends  of  the  rays,  the  stem  glabrous;  leaves  hi  ternate 
or  quinate,  then  once  pinnate  or  partially  bipinnate;  leaflets  ovate,  2 
in.  long,  the  terminal  mostly  3-lobed  at  summit,  the  lower  often 
lobed  or  divided  at  base,  all  irregularly  serrate  with  the  serratures 
mucronulate;  rays  unequal,  1  to  6  in.  long;  pedicels  subequal,  3  lines 
long;  dorsal  and  intermediate  ribs  often  winged;  oil-tubes  2  or  3  in 
the  intervals,  2  on  the  face. — Vaca  Mountains.  Mav-June.  Fr. 
July-Aug. 

24.   LEPTOT/ENIA  Nutt. 

Tall  stoutish  glabrous  perennials  with  thick  fusiform  roots  and 
pinnately  compound  leaves.  Flowers  yellow  or  purple,  in  compound 
umbels.  Involucre  of  few  bracts  or  none.  Involucels  of  small  and 
numerous  bractlets  or  none.  Fruit  oblong  to  suborbicular,  strongly 
compressed.  Lateral  ribs  with  broad  corky-thickened  wings  coherent 
until  maturity.  Dorsal  and  intermediate  ribs  filiform  and  approxi- 
mate. Oil-tubes  1  to  8  in  the  intervals,  2  to  10  on  the  commissural 
side.     (Greek  leptos,  narrow,  and  tainia,  vittse  or  oil-tubes.) 

Leaflets  3-lobed  or  -parted,  1  in.  long  or  more;    involucels  none;  oil-tubes 

S resent 1.  L.  Californica, 
ets  dissected  into  small  linear  lobes ;  involucels  present;  oil-tubes  none. 

2.  L.  disaecta. 

1.  L.  Californica  Nutt.  Erect,  2  or  3  ft.  high;  glaucous;  leaves 
once  or  twice  ternate,  then  pinnate;  leaflets  1  in.  long  or  more,  cuneate- 
orbicular  or  -obovate,  3-lobed  or  the  terminal  3-parted,  serrate  above; 
peduncles  at  summit  abruptly  widened  into  a  disk-like  dilatation; 
rays  subequal,  2  to  3  in.  long;  pedicels  IJ  to  3  lines  long;  fruit  ellip- 
tical, narrowly  winged,  4  lines  long;  oil-tubes  6  to  10  on  the  face  (the 
lateral  frequently  anastomosing),  8  or  4  in  the  intervals. 
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Coast  Range  Mountains:  Napa  Valley  to  Mendocino  Co. ,  ace.  to 
Bot.  Cal.  Mar. -Apr.  Fr.  June.  Var.  platycarpa  Jepson.  Four 
ft.  high;  fruit  more  broadly  winged,  7  lines  long. — Vaca  Mountains. 

2.  L.  dissecta  Nutt.  Stems  many  from  a  thick  root,  leafy  at 
base;  leaves  broad,  2  or  3  times  ternate  and  then  once  or  twice  pinnate, 
the  segments  incised-pinnatifid;  peduncles  1  to  2  ft.  long;  rays  2  to  6 
in.  long;  involucre  of  few  bracts  or  none;  involucels  of  seyeral  lanceo- 
late bractlets;  flowers  yellow  or  purplish;  fruit  oblong,  6  to  9  lines 
long;  oil-tubes  none  or  very  obscure. 

Coast  Ranges  and  Sierra  Nevada:  Mendocino  Co.  and  Lake  Co., 
ace.  to  Bot.  Cal.;  to  be  expected  within  our  limits.     Apr. -June. 

25.  PEUCEDANUM    L. 

Ours  mostly  low  perennials  of  dry  ground,  either  acaulescent  or 
short  caulescent.  Roots  thick  or  fusiform.  Flowers  white  or  yellow, 
in  compound  umbels.  Involucre  in  ours  none,  except  2  species. 
Involucels  usually  present.  Fruit  suborbicular  to  oblong,  much 
compressed.  Lateral  ribs  with  broad  thin  wings  coherent  until 
maturity  with  those  of  the  companion  carpel.  Oil-tubes  1  to  several 
in  the  intervals,  2  to  several  on  the  commissural  side.  (The  ancient 
Greek  name.) 

Peduncles  and  pedicels  conspicuously  swollen  at  summit;  bractlets  none; 

flowers  yellow ;  fruit  glabrous 1.  P.  leiocarpum. 

Peduncles  not  enlarged  at  summit. 
Leaves  ternate  and  pinnate,  with  broad  leaflets. 
Leaflets  ovate  in  outline,  serrate  and  more  or  less  incised;  fruit  8  to  8>^ 

lines  long 2.  P.  parvifolium. 

Leaflets  roundish,  serrate,  often  8-lobed  but  the  lobes  broad;  fruit  6  to  8 

lines  long,  nearly  or  quite  as  broad 3.  P.  Hasaei. 

Leaves  decompound  and  much  dissected  into  small  linear  or  filiform 
segments. 
Flowers  white;  bractlets  more  or  less  united  into  a  1-sided  involucel. 
Fruit  glabrous;  oil-tubes  solitary  in  the  intervals.  .  4.  P.  macrocarpum. 
Fruit  tomentose  or  pubescent;  oil-tubes  2  or  3  in  the  intervals,  rarely 

solitary 5.  P.  dasycarpum. 

Flowers  yellow;  bractlets  distinct. 
Oil-tubes  solitary  in  the  intervals. 
Bract  1  or  none;  body  of  fruit  on  a  distinct  stipe,  the  stipe  and  body 

with  a  wing  twice  as  broad  as  body 6.  P.  Vaseyi. 

Bracts  1  to  3;  bractlets  scarious-margmed;  wing  of  fruit  scarcely  as 

wide  as  body 7.  P.  utriculatum. 

Oil-tubes  none  in  the  intervals  or  indistinct ;  wing  U  to  almost  as  wide 
as  body;  bracts  none 8.  P.  caruifolium. 

1.  P.  leiocarpum  Nutt.  Acaulescent,  IJ  to  2  ft.  high,  glabrous; 
root  fleshy,  the  epidermis  horizontally  corrugated;  leaves  4  to  6  in. 
long,  once  or  twice  ternate,  then  pinnate  with  about  5  or  7  leaflets; 
leaflets  lanceolate  or  oblanceolate  to  broadly  ovate,  1  to  2  in.  long, 
toothed  at  apex;  peduncles  often  very  stout,  conspicuously  enlarged 
at  summit  and  bearing  an  umbel  of  6  to  18  very  unequal  rays;  rays 
more  or  less  dilated  at  apex,  2  to  6  in.  long  in  fruit;  pedicels  IJ  to  2 
lines  long;  bracts  or  bractlets  none;  flowers  yellow;  fruit  4  to  5  lines 
long,  2 J  to  3  lines  wide;  wings  about  as  broad  as  body  of  fruit;  oil- 
tubes  broad,  solitary  in  the  intervals,  4  or  6  on  the  commissural  face; 
when  T),  4  are  di^posed  in  lateral  pairs. — (P.  robustuta  J^^'s»<iTv>^ 
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North  Coast  Ranges:  Santa  Rosa;  Sonoma;  Napa  Valley;  plains  ot 
Solano  Co.,  and  northward. 

2.  P.  parvifoliunn  T.  &  G.  Acaulescent  or  very  short  caulescent, 
6  to  10  in.  high,  glabrous;  leaves  8  or  4  in.  long,  ternate,  then  pin- 
nately  divided  into  3  or  5  leaflets,  or  the  upper  leaflets  confluent; 
leaflets  ovate,  mostly  cuneate  at  base,  2  or  3-cleft,  incised  or  serrate, 
the  teeth  strongly  cuspidate,  J  to  IJ  in.  long;  peduncles  1  to  3;  rays 
about  10,  unequal,  J  to  2  in.  long;  pedicels  3  to  4J  lines  long;  bract- 
lets  subulate;  fruit  broadly  elliptical  to  orbicular,  3  to  3}  lines  long, 
the  wings  broader  than  the  body;  oil-tubes  solitary  in  the  intervals, 
2  to  4  on  the  commissural  side. 

Mountain  summits  west  of  Gilroy,  Setchell  and  Jepson;  Monterey 
to  San  Luis  Obispo,  ace.  to  Coulter  and  Rose.     May. 

3.  P.  Hassei  C.  &  K.  Nearly  acaulescent,  16  in.  high,  glabrous 
and  glaucous;  leaves  ternate  and  pinnate;  leaflets  roundish,  cuspi- 
dately  serrate,  frequently  3-lobed,  J  to  IJ  in.  broad;  peduncles  several; 
rays  11  to  18;  bractlets  ovate  or  lanceolate,  or  mostly  one  and  that 
laciniately  cleft;  fruit  6  to  8  lines  long,  nearly  or  quite  as  broad,  very 
broadly  winged,  emarginate  at  base  and  apex;  oil-tubes  4  on  the  face, 
solitary  in  the  intervals  with  occasionally  an  additional  one  in  one  of 
the  lateral  intervals. 

Summits  of  the  inner  and  middle  North  Coast  Ranges:  Vaca 
Mountains;  Mt.  St.  Helena;  Caux's  Knob;  first  collected  by  Dr. 
H.  E.  Hasse  in  Southern  California. 

4.  P.  macrocarpum  Nutt.  Short  caulescent,  10  to  17  in.  high, 
the  stems  several  from  a  caudex  which  crowns  an  elongated  tuberous 
root;  herbage  with  a  short  scattered  pubescence;  leaves  about  two 
times  ternate  and  twice  pinnately  divided,  the  segments  linear, 
acuminate,  J  line  wide  and  1  to  3  lines  long,  the  ultimate  divisions 
of  the  rachis  winged;  earliest  radical  leaves  often  as  much  as  1  ft. 
long,  the  latter  scarcely  J  as  long;  fruiting  rays  equal,  IJ  to  2  in. 
long;  pedicels  8  to  4  lines  long;  bractlets  united  at  base,  toothed  or 
laciniate  above;  ovary  and  fruit  glabrous,  varying  from  oblong  or 
somewhat  quadrangular  to  narrowly  ovate,  6  to  8  lines  long,  2  to  4 
lines  broad;  ribs  inconspicuous  or  almost  ol^olete;  oil-tubes  1  to  each 
interval,  6  or  6  on  the  commissural  face;  commissure  distinctly  convex 
at  maturity;  seed  sharply  channeled  beneath  the  oil-tubes  of  tne  dorsal 
intervals;  wings  commonly  broader,  sometimes  narrower  than  the 
body. 

Dry  hillsides  from  Monterey  and  Santa  Clara  Cos.  to  Antioch,  and 
northward  to  Red  Bluff",  mostly  or  only  in  the  inner  Coast  Ranges 
except  at  the  south. 

5.  P.  dasycarpum  T.  &  G.  Nearly  acaulescent,  the  peduncles 
several  from  a  stout  taproot,  erect  or  ascending,  6  to  16  in.  high; 
herbage  with  a  short  stimsh  pubescence;  leaves  ternately  decompound 
and  dissected  into  small  narrowly  linear  segments;  segments  1  or  2 
lines  long  and  less  than  J  line  wide;  fertile  rays  6  to  11,  1  to  2}  in. 
long;   pedicels  in  ftuit  3  to  6  lines  long;  involucels  unilateral,  com- 
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posed  of  several  ovate  or  lanceolate  more  or  less  united  bractlets; 
ovary  tomentose  or  conspicuously  woolly;  fruit  suborbicular,  4  or  6 
lines  long  and  nearly  or  quite  as  broad;  wings  quite  as  broad  or  broader 
than  body;  oil-tubes  variable,  2  or  3  in  the  intervals  or  sometimes  1, 
4  or  2  on  the  commissural  face. 

Bushy,  hills,  open  woods,  or  in  the  valleys  of  the  Coast  Ranges: 
mountains  west  of  Gilroy;  San  Francisco;  Mt.  Diablo;  Marin  Co.; 
Napa  Mountains;  Vaca  Mountains.     Apr.-May. 

6.  P.  Vaseyi  C.  &  R.  Nearly  acaulescent,  the  peduncles  erect  or 
ascending,  3^  to  6  in.  high;  petioles  inflated;  leaves  2  to  5}  in.  long; 
leaf-segments  oblong,  mucronulate,  1  line  long  or  less,  hirsutulous  on 
the  margins  and  rachis;  rays  8  to  16,  1  to  2  m.  long  in  fruit;  pedi- 
cels 4  or  6  lines  long;  bract  1  or  none;  bractlets  few,  obovate,  crisped 
or  toothed;  flowers  yellow;  fruit  broadly  oblong,  6  lines  long,  4  lines 
broad,  emarginate;  body  of  fruit  4  lines  long,  raised  on  a  stipe  2  lines 
long,  both  the  stipe  and  the  body  with  broad  wings  twice  as  wide  as 
the  body;  wings  in  mature  fruit  usually  reddish;  oil-tubes  solitary  in 
the  intervals,  4  on  the  commissural  side. 

Summit  of  the  Mayacamas  Mountains,  Pope  Valley  grade  from 
Calistoga;  Mt.  San  Carlos,  Fresno  Co.;  Sierra  Nevada.     Apr.-May. 

7.  P.  utriculatunn  Nutt.  Caulescent,  suberect,  branching  at  the 
base,  12  to  16  in.  high,  or  near  the  sea  low  and  decumbent;  leaves 
pubescent,  triternately  dissected  into  linear  segments  1  to  6  lines 
long;  petioles  conspicuously  dilated;  rays  unequal,  the  fertile  1  to  8 
in.  long;  pedicels  3  lines  long  or  less;  involucre  of  1  to  3  bracts; 
bractlets  several,  lanceolate  or  obovate,  scarious-margined  toward  the 
base,  mucronate,  sessile  or  with  a  petiole-like  base;  fruits  2^  to  4 
lines  long,  elliptical  or  oblong,  glabrous;  wings  scarcely  as  wide  as 
body;  oil-tubes  4  to  6  on  the  face,  solitary  in  the  intervals  or  with 
short  accessory  ones  in  the  dorsal  intervals;  seed-face  slightly  concave. 

Common  everywhere  on  open  hillsides  in  the  Sierra  Nevada  and 
Coast  Ranges:  Red  Blufi^;  Solano  Co.;  Sonoma;  Berkeley;  Santa 
Clara  Co.;  Amador  Co.;  San  Joaquin  Co.  and  Kern  Co.  Scented  like 
the  English  Cowslip,  ace.  to  Davy.     Mar. 

8.  P.  caruifolium  T.  &  G.  Very  nearly  acaulescent;  peduncles 
erect,  3  or  4  from  a  common  root,  8  to  14  in.  high;  leaves  hiepidulous, 
triternately  and  very  much  dissected  into  linear  segments;  segments 
3  to  6  lines  long  and  J  line  wide  or  less;  fertile  rays  1  to  IJ  in.  long; 
pedicels  1 J  to  2  lines  long;  involucre  none;  involucels  of  distinct  or 
nearly  distinct  broadly  ovate  or  oblong  segments,  entire  or  toothed  at 
apex,  often  borne  on  a  petiole-like  base;  fruit  glabrous,  3  to  6  lines 
long;  wings  ^  to  almost  as  wide  as  body;  oil-tubes  none  on  the  face, 
none  in  the  intervals  or  indistinct. 

Low  ground:  Red  Bluff";  Yolo  Co.;  Solano  Co.;  San  Joaquin  Valley; 
San  Francisco  and  southward.     Mar.-Apr.     Fr.  May. 

26.  PASTINACA  L. 

Tall  branching  biennial   with  angular  or  fluted  leafy  stems  from 
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thick  roots.  Leaves  large,  pinnate.  Flowers  yellow,  in  compound 
umbels.  Involucre  and  involucels  small  or  commonly  none.  Fruit 
oval,  glabrous,  strongly  compressed.  Lateral  ribs  winged;  dorsal  and 
intermediate  ribs  filiform.  Oil-tubes  solitary  in  the  intervals,  2  to  4 
on  the  commissural  face.     (Latin  name  of  the  Parsnip.) 

1.  P.  sativa  L.  Common  Parsnip.  Three  or  4  ft.  high;  leaflets 
ovate,  serrate,  somewhat  incised  or  even  widely  3-lobed,  3  or  4  in. 
long;  rays  15  to  20,  1  to  2J  in.  long;  fruit  nearly  orbicular,  2J  to  3 
lines  long;  oil-tubes  conspicuous. 

Escaped  from  gardens:  Lake  Co.;  Sacramento. 

27.  HERACLEUM  L. 

Tall  stout  perennials  with' very  large  ternately  compound  leaves 
and  broad  sheathing  petioles.  Flowers  white,  in  a  large  many-rayed 
umbel.  Involucre  deciduous.  Involucels  of  numerous  bractlets. 
Petals  obcordate,  the  marginal  ones  of  the  umbel  much  larger.  Fruit 
almost  round,  strongly  compressed.  Lateral  ribs  with  a  thin  wing; 
dorsal  and  intermediate  ribs  filiform.  Oil-tubes  2  on  the  commissural 
side,  1  in  each  interval,  visible  from  the  outside  and  reaching  from 
the  summit  to  about  the  middle  of  the  carpels.  (Named  for  Hercules, 
who,  it  is  said,  first  used  it  In  medicine. ) 

1.  H.  lanatum  Michx.  Cow  Parsnip.  Four  or  5  ft.  high; 
leaflets  3,  petiolulate,  ovate  or  orbicular,  sharply  serrate  and  lobed, 
3  to  6  in.  broad;  umbels  6  to  10  in.  broad;  fruit  3J  to  6  lines  long. 

Common  on  brushy  north  slopes  in  the  outer  (or  seaward)  Coast 
Ranges  (San  Francisco;  Oakland  Hills;  Marin  Co.;  Bodega  Pt.)  and 
in  wet  soil  at  middle  altitudes  in  the  Sierra  Nevada. 

73.  CORNACEiflE.      Dogwood  Family. 

Deciduous  trees  or  shrubs,  or  some  species  low  and  herbaceous. 
Leaves  opposite,  simple,  entire.  Flowers  4-merous  in  cymes,  or 
heads.  Calyx-tube  coherent  with  the  ovary,  its  limb  4-lobed  or 
obsolete.  Petals  4,  epigynous,  valvate  in  bud.  Stamens  4,  alternate 
with  the  petals.  Ovary  2-celled  with  a  single  pendulous  ovule  in 
each  cell;  style  filiform;  stigma  simple.  Fruit  a  drupe,  1  or2-seeded. 
Embryo  minute. 

1.  CORN  US  L.     Cornel.     Dogwood. 

Flowers  perfect,  greenish  or  white,  disposed  in  cymes  or  capitate. 
Calyx-limb  of  4  small  teeth  around  the  summit  of  the  ovary. 
Stamens  with  slender  filaments.  Style  simple.  Fruit  a  drupe,  the 
stone  2-celled  with  1  seed  in  each  cell.  (Latin  cornu,  a  horn,  on 
account  of  the  hardness  of  the  wood. ) 

Flowers  sessile  in  a  head-like  cluster  with  an  involucre  of  4  to  6  large  white 

petal-like  bracts 1.  C.  Nuttallii. 

Flowers  in  cymes. 
Leaves  ovate  to  elliptical,  lighter  colored  beneath,  2  to  4  in.  long;  fruit 
white ;  stone  conspicuously  channeled  on  the  edges :  var.  Califo'niica  of 

2.  C.  pubescens. 
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Leaves  narrower,  1  to  2%  in.  long;  stone  not  channeled  on  the  edges  or 
obscurely  so. 
Stone  little  compressed ;  leaves  thin,  narrowly  obovate  or  oblong,  green, 

and  nearly  alike  on  both  faces 8.  C.  glabrata. 

Stone  pointed  at  base,  tubercled  at  apex;  leaves  mostly  ovate-lanceolate, 
purplish 4.  C.  Torreyi. 

1.  C.  Nuttallii  Aud.  Nuttall's  Dogwood.  Tree,  10  to  15  ft. 
high,  with  ascending  or  widely  spreading  branches  and  smooth  bark; 
leaves  narrow-  or  elliptic-obovate  or  even  orbicular,  with  rounded  or 
shortly  acute  apex,  3  to  6  in.  long,  on  petioles  1  in.  long  or  less; 
flowers  crowded  on  a  thick  convex  receptacle  and  surrounded  by  a 
conspicuous  petal-like  involucre;  bracts  of  the  involucre  white,  some- 
times tinged  with  red,  commonly  6,  obovate  to  oblong,  1^  to  3  in. 
long,  abruptly  acute  or  acuminate;  head  J  to  1  in.  broad,  very  dense; 
drupe  5  to  6  lines  long,  scarlet. 

Marin  Co.  and  Napa  Valley  northward  through  the  Coast  Ranges 
to  Mt.  Shasta,  thence  southward  in  the  Sierra  Nevada;  rare  in  the 
South  Coast  Kanges  (Monterey  Co.,  ace.  to  Bot.  Cal.,  Santa  Cruz 
Mountains);  San  Diego  Co.  Flowers  remarkably  beautiful,  appearing 
with  or  before  the  leaves. 

C.  Canadensis  L.  Bunch-berry.  Herbaceous;  stem  3  to  6  in. 
high  with  a  whorl  of  6  leaves  at  summit,  a  pair  of  leaves  above  the 
middle,  and  scales  below;  involucre  also  petal-like. — Mendocino  Co. 
and  northward.  C.  sessilis  Torr.  Shrub  10  ft.  high  or  more,  with 
yellowish  flowers  in  sessile  umbels  subtended  by  4  small  caducous 
bracts. — Northern  Sierra  Nevada. 

2.  C.  pubescens  Nutt.  var.  Californica  C.  &  E.  Common 
Dogwood.  Shrub,  6  to  15  ft.  high  with  smooth  purplish  branches 
and  branchlets;  leaves  commonly  ovate,  varying  to  elliptical,  acute, 
lighter  colored  and  more  pubescent,  also  conspicuously  ribbed,  beneath ; 
cymes  IJ  to  2  in.  broad;  petals  oblong,  acute,  2  lines  #long;  style 
glabrous,  little  or  not  at  all  thickened  at  apex;  drupe  white,  sub- 
globose,  3    lines    in   diameter;     stone    somewhat  flattened,  mostly 

oblique,  with  furrowed  edges,  each  side  with  4  less  obvious  or 
shallower  channels. — (C.  Californica  C.  A.  Mey.) 

Common  on  stream-banks  in  the  Coast  Ranges  and  Sierra  Nevada, 
especially  in  caiions;  also  alx)ng  the  Sacramento  and  San  Joaquin 
Rivers.  Flowering  and  fruitilig  from  Apr.  until  Nov.  or  later. 
Stone  in  shape  and  appearance  very  similar  to  the  fruit  of  Rhus 
diversiloba  (Poison  OaK)  after  the  dry  loose  skin  of  the  latter  has 
fallen.  Winter  buds  linear-oblong.  Shoots  of  the  season,  often  1  to 
2  ft.  long. 

C.  Greenei  C.  &  E.  (not  of  Greene,  Man.  169,  as  to  Napa  Co. 
plants).  Leaves  similar  but  rounder;  style  greenish  at  the  thickened 
apex;  drupe  said  to  be  blue,  but  there  is  no  record  of  an  observation 
of  the  fresh  fruit;  stone  globose,  not  channeled  or  scarcely  ridged. — 
Ty^pe  specimens  in  the  Herbarium  of  the  University  of  California, 
doubtless  Californian  but  the  particular  locality  unknown. 

3.  C.  glabrata  Benth.  Shrub,  6  to  12  ft.  high,  with  gray  bark, 
and   nearly   or  quite  glabrous   twigs;    leaves   narrowly   obovate  or 
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oblong,  acute  at  each  end,  or  acuminate  at  apex,  1|^  to  1}  in.  long, 
green  on  both  faces,  obscurely  pubescent  with  short  scattered 
appressed  hairs;  petioles  3  lines  long  or  less;  flowers  in  many  small 
open  cymes;  ovary  canesceiit;  style  thickened  at  apex,  slightly 
pubescent;  drupe  globose,  white;  stone  little  compressed  and  not 
furrowed. 

Stream-beds:  Mt.  Diablo;  borders  of  swamps  near  Searsville  and 
southward  in  the  Coast  Kanges  to  Monterey.  May.  Annual 
growth  of  the  branches,  in  this  and  in  the  next,  but  a  few  in.  or  even 
less  than  1  in.  in  length;  very  short  as  compared  with  no.  2. 

4.  C.  Torreyi  Wats.  Slender  shrub,  5  to  8  ft.  high;  bark  brown 
with  numerous  lenticles;  foliage  reddish,  at  least  in  the  summer  and 
autumn;  leaves  oblong-  or  more  frequently  ovate-lanceolate,  IJ  to 
rather  less  than  2  in.  long;  pubescence  as  in  the  preceding;  drupe 
over  8  lines  long,  probably  brownish  or  tan-color;  stone  globose  or 
scarcely  at  all  compressed,  tubercled  at  apex,  distinctly  pointed  at 
base. 

Wooden  Valley,  Napa  Co.  (C.  Greenei  of  Greene,  Man.  169,  in 
part);  northward  into  Lake  Co.  (abundant  in  Scott  Valley,  where  it 
forms  thickets  along  the  bases  of  low  hills). 

74.     GARRYACEi4E.     Silk-tassel  Family. 

Shrubs  or  small  trees  with  quadrangular  branchlets.  Leaves  simple, 
opposite,  with  short  petioles.  Flowers  dicecious,  apetalous,  in  axillary 
pendulous  aments,  solitary  or  disposed  in  3's  between  the  decussately 
connate  bracts.  Staminate  flower: — calyx  4-parted  into  linear  valvate 
sepals;  stamens  4;  filaments  distinct.  Pistillate  flower: — calyx  with  a 
shortly  2-lobed  or  obsolete  limb;  ovary  1-celled,  with  2  pendulous 
ovules;  styles  2,  stigmatic  on  the  inner  side,  persistent.  Fruit  a 
berry;  juice  of  the  pulp  staining  rose-purple;  epicarp  at  maturity 
free  from  the  pulpy  portion  and  either  circumscissile  or  as  often 
dehiscing  irregularly.  Seeds  with  thin  testa  and  horny  endosperm, 
the  minute  embryo  at  one  end.  Apparently  related  in  certain  partic- 
ulars to  CupuliferaB  and  Piperacese. 

1.  GARRYA  Dougl. 

The  only  genus.  (Named  by  Douglas,  the  indefatigable  botanical 
explorer  of  Pacific  North  America,  in*honor  of  Nicholas  Garry^,  of  the 
Hudson  Bay  Co.,  to  whom  he  was  indebted  for  assistance  in  his 
travels.) 

Leaves  undulate-margined ;  fruit  tomentose L  O.  elliptica. 

Leaves  plane,  often  yellow-green;  fruit  at  maturity  glabrous    ....... 

2.  Q.  Fremonti. 

1.  G.  elliptica  Dougl.  Silk-tassel  Tree.  Small  tree,  8  to  10 
ft.  high  or  more,  commonly  a  shrub  about  6  ft.  high;  leaves  elliptical 
or  narrower,  the  margin  undulate  and  more  or  less  revolute,  gla- 
brous above,  tomentose  beneath;  aments  solitary  or  clustered,  the 
sterile  4  to   10  in.  long  with  truncate  or  acute  silky  bracts  and  the 
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calyx-segments  cohering  at  tip;  fertile  amenta  shorter,  2  to  4  in.  long, 
with  acute  or  acuminate  bracts;  ovary  sessile;  fruit  globose,  3  to  4 
lines  in  diameter,  densely  silky-tomentose  like  the  ovary,  in  extreme 
age  glabrate;  seed  oval,  2  lines  long. 

Common  in  the  Coast  Ranges  from  Monterey  Co.  northward:  Los 
Gatos;  San  Mateo  Co.;  Angel  Island;  Mt.  Tamalpais;  Redwood 
Peak,  Oakland  Hills.     Feb.     Fruiting  June-Sept. 

2.  G.  FrennontI  Torr.  Bear  Brush.  Shrub,  usually  about  5 
or  becoming  10  ft.  high;  leaves  oblong,  tapering  to  each  end,  varying 
to  elliptical,  glabrous  and  shining  a^ve,  gray-puberulent  or  white- 
tomentose  beneath,  in  age  often  glabrous  and  yellow,  particularly  on 
the  under  surface,  not  undulate,  commonly  IJ  (rarely  3)  in.  long,  on 
petioles  6  lines  long;  aments  solitary  or  in  clusters  of  2  to  6,  with 
acute  somewhat  silky  bracts;  staminate  aments  2  to  3  in.  long;  pis- 
tillate ament  about  IJ  in.  long,  the  ovary  and  young  fruit  very  silky; 
fruiting  aments  IJ  to  3J  in.  long;  mature  fruit  glabrous,  3  lines  long, 
short-pediceled;  seeds  subglobose  or  oval,  IJ  lines  long. 

High  Coast  Range  ridges  and  slopes:  Yallo  Bally  Mountains, 
Jepaon;  Napa  Mountains;  Vaca  Mountains;  southward  to  Mt. 
Hamilton,  Brewer,  Also  in  the  Sierra  Nevada.  Feb.  The  bark 
when  broken  exudes  a  black  juice. 

G.  BUXiFOLtA  Gray,  of  Red  Mountain,  Mendocino  Co.,  has  leaves 
appressed-silky  beneath  and  bears  very  slender  aments. 

75.  ARISTOLOCHIACEiflE.     Birthwort  Family. 

Perennial  herbs  or  twining  shrubs.  Leaves  simple,  'alternate, 
petioled,  cordate.  Flowers  perfect,  apetalous,  with  a  petal-like  syn- 
sepalous  3-lobed  calyx.  Stamens  6  to  12  with  extrorse  anthers. 
Styles  mostly  6  and  united  at  base,  or  1.  Ovary  inferior  6-celled. 
Fruit  a  fleshy  or  dry  capsule.  Seeds  in  1  or  2  rows  on  the  inner 
angle  of  each  cell,  with  a  minute  embryo  in  copious  endosperm. 

Perennial  herb;  calyx  regular;  capsule  irregularly  dehiscent 

1.  ASABTTM. 

Woody  climber;  calyx  irregular;  capsule  septicidally  dehiscent 

2.  Aristolochia. 

1.  ASARUM  L. 

Nearly  acaulescent  herbs,  with  creeping  fragrant  rootstocks  bearing 
2  or  3  scale-like  bracts,  then  1  or  2  reniform  or  cordate  leaves  on  long 
closely  approximate  petioles  and  a  short-peduncled  flower  close  to 
the  ground  in  the  axil  of  the  lower  leaf.  Calyx  regular,  carapanu- 
late,  the  limb  3-parted,  the  lobes  spreading  or  recurved,  persistent. 
Stamens  12,  nearly  free  from  the  styles,  at  first  reflexed,  the  alternate 
ones  shorter;  filaments  more  or  less  distinct,  the  connective  usually 
coutinued  beyond  the  anther  into  a  point.  Capsule  globose,  fleshy, 
commonly  bursting  irregularly.  Seeds  large,  thick,  in  2  rows  in  each 
cell.     (Derivation  obscure.) 

1.  A.  caudatum  Lindl.  Wild  Ginger.  Evergreen;  rootstocks 
slender,  elongated;  leaves  cordate-reniform,  shortly  acute  or  obtusish. 
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pubescent  below  and  above  on  the  veins,  3  to  6  in.  broad,  on  petioles 
8J  to  7  in.  long;  peduncles  6  to  1*2  lines  long;  calyx-lobes  triangular 
or  oblong,  attenuate  into  a  tail  which  is  1  to  2|^  in.  long;  filament 
stout,  the  free  apex  of  the  connective  much  shorter  than  the  anther; 
ovary  4  lines  broad;  styles  united,  equaling  the  stamens;  seeds  ovate, 
1}  lines  long. 

Not  infrequent  in  deep  shade  of  woods,  following  very  closely  the 
distribution  of  the  Coast  Redwood:  Santa  Cruz  Mountains;  Oakland 
Hills,  F.  P.  McLean,  1874,  Ralph  E.  Gibbs,  1898;  Marin  Co.;  JS'apa 
Valley  and  northward.  Not  in  the  inner  Coast  Ranges.  Feb.- 
June.  There  are  two  other  species  in  California:  A.  Hartwkgi 
Wats.,  common  in  the  Sierra  Nevada  from  Mt.  Shasta  to  Yosemite, 
has  the  leaves  strikingly  mottled  and  glabrous  above;  cal^^x-lobes 
caudate-attenuate,  1  to  1 J  in.  long;  connective  as  long  or  twice  as 
long  as  the  anther.  A.  Lemmoni  Gray  is  very  similar  to  A. 
caudatum,  but  the  leaves  are  nearly  glabrous  above  and  the  calyx- 
lobes  are  obtuse,  or  only  acute  and  J  in.  long  or  less. — Sierra  Nevada, 
Plumas  Co.,  Lemmon^  to  Fresno  Co.,  ace.  to  Greene. 

2.  ARISTOLOCHIA   L.     Pipe  Vine. 

Twining  shrubs  with  sparingly  branched  stems  and  axillary  pendu- 
lous flowers.  Calyx  tubular,  strongly  curved  and  pipe-shaped,  decid- 
uous. Anthers  6,  rarely  7  or  8,  sessile,  and  adnate  to  the  short  style. 
Stigma  3  to  6-lobed  or  -angled.  Capsule  6-angled  and  6-valved, 
septicidally  dehiscent.  Seeds  horizontal,  in  one  row  in  each  cell, 
numerous.  (Greek  aristos,  best,  locheia,  parturition,  from  its  supposed 
efficacj'  in  child-birth.) 

1.  A.  Californica  Torr.  Dutchman's  Pipe.  Deciduous  woody 
climber,  twining  5  to  12  ft.  high  on  shrubs,  the  herbage  more  or  less 
pubescent,  sometimes  silky;  leaves  conduplicate  in  the  bud,  ovate, 
cordate,  IJ  to  3  or  even  6J  in.  long,  on  petioles  1  or  2  in.  long  or 
less;  pedicels  |  in.  long,  with  a  bract  at  the  middle;  calyx  greenish, 
veined  with  purple,  the  tube  closely  doubled  upon  itself,  forming  a 
very  sharp  angle  on  the  upper  side  and  conspicuously  inflated  on  the 
lower  side,  only  slightly  contracted  at  the  throat,  4  to  6  lines  broad, 
IJ  to  IJ  in.  from  base  to  apex  on  the  lower  side;  inside  of  tube  near 
the  base  with  a  broad  dull  purple  band;  limb  2-lipped,  the  upper 
lip  consisting  of  2  broad  obtuse  lobes,  the  lower  entire,  all  lined  with 
a  disk-like  thickening  which  on  the  upper  side  is  continued  down- 
ward and  at  the  angle  forms  a  projection  partially  closing  the  tube; 
anthers  disposed  in  pairs  on  the  lower  part  of  the  stigma-lobes;  ovary 
clavate;  stigma  witn  3  broad  obtuse  lobes;  capsule  broadly  oblong- 
obovate,  abruptly  contracted  to  a  slender  base,  6-winged,  2  to  2} 
in.  long;  seeds  cuneate-obovate,  3  lines  long,  deeply  concave  on  the 
upper  side,  the  edges  incurved,  with  a  very  prominent  spongy  raphe 
in  the  concavity. 

Coast  Ranges:  Monterey  northward  to  Marin  Co.;  Glen  Ellen, 
M.  Louise  Douglas;  Wooden  Valley  grade  from  Napa  Valley; 
Araquipa  Hills   (Solano    Co.);    and    Mendocino    Co.     Also   in   the 
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Sierra  Nevada.     Widely  distributed   but  nowhere  common.     Mar.- 
Apr.     Fr.  July. 

76.   LORANTHACE>e.     Mistletoe   Family. 

Evergreen  shrubs,  parasitic  on  trees.  Branches  dichotomous. 
Leaves  opposite,  simple  and  entire,  or  often  reduced  to  connate 
scales.  Flowers  dioecious  (in  ours),  greenish  and  inconspicuous, 
regular,  apetalous.  Sepals  2  to  6.  Stamens  as  many  as  the  sepals 
and  inserted  upon  them;  anthers  1  or  2-celled.  Ovary  inferior, 
1-celled.  Fruit  a  berry  with  glutinous  endocarp.  Embryo  straight, 
in  copious  endosperm. 

Berry  sessile:  flowers  globose;  calyx  mostly  3-lobed  or  -toothed;  anthers 
2-celled;  leaves  (in  ours)  foliaceous  .  .  .  * 1.  Phoradendron. 

Berry  on  recurved  pedicels;  flowers  mostly  compressed;  staminate  calyx 
3-lobed;  pistillate  2-toothed;  anthers  1-celled;  leaves  scale-like  and 
connate 2.  Razoumofskya. 

1.  PHORADENDRON    Nutt.    Mistletoe. 

Parasitic  on  mostly  deciduous  trees,  the  stems  much  branched  and 
swollen  at  the  nodes.  Leaves  foliaceous  and  coriaceous,  or  scale-like. 
Flowers  sunk  in  the  joints  of  the  jointed  spikes,  usually  several  to 
each  scale.  Staminate  calyx  commonly  3-lobed,  the  anthers  sessile 
on  the  base  of  the  lobes.  Pistillate  calyx  adherent  to  the  ovary,  the 
3  teeth  persistent  on  the  globose  semi  transparent  mucilaginous  berry. 
(Greek  phor,  a  thief,  and  dendron,  a  tree.) 

Leaves  elliptic  to  oblong,  3  or  6-nerved. 

Herbage  yellowish 1.  P.  flaveacens. 

Herbage  greenish 2.  P.  villosum. 

Leaves  narrowly  oblong  or  spatulate,  nerveless 3.  P.  Bolleanum. 

1.  P.  flavescens  Nutt.  Yellow  Mistletoe.  Foliage  yellowish 
green;  leaves  orbicular  to  ovate  or  narrowly  elliptic,  obtuse,  3 J  in. 
long  or  less,  conspicuously  5-nerved  from  the  base  and  distinctly 
petioled;  fruiting  spikes  dense,  IJ  in.  long  or  less;  berries  white,  2 
lines  in  diameter. 

Interior  of  California:  Putah  Creek,  on  Cottonwood  trees  (Populus 
Fremonti  Torr.);  Pleasant  Valley,  Solano  Co.,  also  on  Cottonwoods, 
many  large  trees  having  been  killed  by  the  parasite;  foothills  of  the 
inner  Coast  Ranges  near  Vacaville,  on  Buckeye  (.^sculus  Califor- 
nica).  Fruiting  in  Jan.  This  species,  as  observed  on  the  Buckeye, 
reproduces  vegetatively.  The  haustoria  spread  in  the  bark,  and  by 
buds  give  rise  to  numerous  plants  which  often  impart  a  very  twiggy 
appearance  to  the  Buckeye  branches. 

2.  P.  villosum  Nutt.  Common  Mistletoe.  Foliage  deep  green; 
leaves  elliptic,  obtuse,  3-nerved,  1  in.  long,  on  short  petioles;  berries 
pinkish,  1  j  lines  in  diameter. 

Coast  Ranges:  Solano  Co.;  Napa  Valley;  Wild  Cat  Creek  (Contra 
Costa  Co.)  and  southward.  Parasitic  on  Oaks,  especially  the  Blue 
Oak  (Quercus  Douglasii),  forming  globose  or  bush-like  clusters  2  to  3 
ft.  in   diameter.     The  cluster  commonly  arises  from  a  single  main 
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stem  or  trunk  attached  to  the  branch  of  the  host.     The  plant  does 
not  reproduce  vegetatively,  at  least  in  this  region. 

3.  P.  Bolleanunn  (Seeman)  Eichler.  Stems  J  to  |  ft.  long;  leaves 
narrowly  oblong  or  spatulate,  obtuse,  contracted  to  a  short  petiole, 
J  to  1  in.  long;  bracts  ciliolate;  spikelets  short,  mostly  less  than  ^  in. 
long,  opposite  or  in  fours;  berries  pearl-like  on  account  of  their  wnite- 
ness,  translucency,  and  luster,  rather  less  than  2  lines  in  diameter. 

Northeastern  base  of  Mt.  St.  Helena,  on  Cupressus  MacNabiana, 
Jepson;  Mt.  Tamalpais,  on  Juniper,  Alice  Eastwood;  inner  .Coast 
Ranges  west  of  Bakersfield,  on  Juniper.  Rare  in  our  region. 
Fruiting  in  Dec. 

2.   RAZOUMOFSKYA    Hoffm. 

Plants  yellow  or  yellowish  brown,  leafless,  fragile-jointed,  parasitic 
on  coniferous  trees.  Stems  quadrangular  or  angled.  Leaves  repre- 
sented by  connate  scales.  Flowers  solitary  or  several  in  each  axil, 
crowded  into  apparent  spikes,  opening  in  autumn.  Staminate 
flower: — calyx  mostly  3-parted,  compressed;  stamens  consisting  of  a 
single  1-celled  roundish  anther,  opening  by  a  circular  slit.  Pistillate 
flower:— -calyx  2-cleft,  the  teeth  laterally  disposed,  the  ovary  ripening 
the  next  autumn  after  flowering  and  exserted  on  the  recurved  pedicel. 
Berry  circumscissile  near  the  base,  when  fully  ripe  explosively  dehis- 
cent at  a  touch  or  when  teased,  the  glutinous  seed  being  expelled  to 
a  distance  of  several  feet.  (Count  Alexis  de  Razoumonsky,  Russian 
savant  of  the  early  part  of  the  19th  century,  who  possessed  a  large 
botanic  garden  near  Moscow.) 

1.  R.  occidentalis  (Engelm.)  O.  Kuntze.  Pine  Mistletoe. 
Stems  dichotomously  branched,  4  to  15  in.  long,  the  branches  bearing 
numerous  spikes,  the  lower  spikes  commonly  with  accessory  spikes 
in  the  axils;  staminate  spikes  deep  yellow,  J  to  |  in.  long;  staminate 
flowers  exceeding  1  line  in  breadth;  pistillate  plants  olive-brown; 
spikes  short,  6  or  ^flowered,  arranged  along  the  axis  of  the  inflo- 
rescence, the  upper  spikelets  mostly  reduced  to  1  flower,  and  the 
inflorescence  paniculate;  berries  brown,  oblong,  tapering  to  each 
end,  2  to  2J  lines  long. — (Arceuthobium  occidentalis  Engelm.) 

Common  on  Digger  Pine  (Pinus  Sabiniana)  all  through  the  inner 
Coast  Ranges  from  Mt.  Diablo  and  Putnam's  Peak  (Vaca  Foothills) 
to  Berryessa  Valley  and  Butts'  Canon  in  northern  Napa  Co.  Also 
on  Yellow  Pine  (Pinus  ponderosa)  at  the  head  of  Conn  Valley  near 
St.  Helena.  Oct. -Jan.  The  accessory  and  primary  branchlets  are 
anterior  and  posterior,  not  side  by  side.  The  plant  parasitic  on 
Pinus  attenuata,  summit  of  Mt.  St.  Helena,  Jepson^  is  referred  to 
R.  Douglasii  (Engelm.)  O.  E^untze  var.  abietina  (Engelm.)  Greene 
in  Greene's  Manual. 

SYMPETALiE. 

Corolla  almost  always  present,  consisting  of  more  or  less  united 
petals;  stamens  inserted  upon  the  corolla  except  in  the  first  family; 
stipules  in  ours  none. 
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77.   ERICACEAE.     Heath  Family. 

Trees,  shrubs,  or  perennial  herbs.  Leaves  simple,  alternate  in  all 
our  genera  except  Cbimapbila,  mostly  evergreen  and  stiff  and 
coriaceous.  Flowers  regular  and  symmetrical,  with  the  parts  in  6's 
or  4'8.  Stamens  free  from  the  corolla,  as  many  or  commonly  twice 
as  many  as  its  lobes  or  petals  and  always  distinct  from  them;  anthers 
2-celled,  in  ours  opening  by  a  terminal  pore  or  chink  and  frequently 
bearing  two  horn-like  or  awn-like  appendages.  Ovary  superior  or 
inferior,  4  to  10  (rarely  2  or  3)-celled,  with  usually  axile  placentae 
bearing  numerous  ovules.  Corolla  in  most  cases  sympetalous,  but 
choripetalous  in  Chimaphilla  and  Pyrola.  Rhodendron  has  a  slightly 
irregular  corolla.  The  red  or  white  flowers  are  pendulous  as  a  rule 
and  the  pollen-grains  are  often  united  in  4's  (tetrads). 

The  suborder  Monotropeae  has  no  representatives  within  our  limits, 
but  several  in  the  state.  All  have  hypogynous  flowers  and  are 
parasites  or  saprophytes   with   red,  brown,  or  dull   white  herbage: 

Allotropa  virgata  T.  &  G.  Reddish  or  whitish  rather  fleshy 
plant;  corolla  none;  ovary  5-celled,  as  in  the  next  two. — Northern 
California. 

Pterospora  ANDROMEDA  Nutt.  Pine  Drops.  Reddish  brown 
plant;  flowers  racemose;  corolla  sympetalous;  anthers  2-awned  at 
the  back. — Sierra  Nevada;  Lake  Co.  and  northward. 

Sarcodes  sanguine  a  Torr.  Snow  Plant.  Bright  red  or  scarlet 
plant;  flowers  in  a  fleshy  scaly  spike;  corolla  sympetalous;  anthers 
not  awned. — Sierra  Nevada. 

Pleuricospora  fimbriolata  Gray.  Brownish  or  whitish  plant; 
corolla  of  4  or  5  petals;  ovary  1-celled. — Southern  Sierra  Nevada; 
near  Healdsburg  ace.  to  Brandegee. 

Hemitomes  conqestum  Gray.  Spike  capitate,  often  subterranean ; 
sepals  2;  corolla  tubular-urn-shapea,  4  or  5-lobed;  ovary  1-celled, 
apparently  several-celled  by  the  meeting  of  adjacent  placental  plates. 
— Coast  Ranges,  near  the  coast. 

Corolla  choripetalous ;  fruit  a  capsule; 
Suffrutescent  plants. 
Flowers  1  to  several,  corymbose  on  a  leafy  stem. ...  1.  Chimaphila. 

Flowers  racemose  on  a  naked  or  sparingly  scaly-bracted  scape 

2.  Pybola. 
Low  shrub;   flowers  numerous  in  umbel-like  corymbs;   leaves  resinous- 
dotted  below S.  Ledum. 

Corolla  sympetalous;  trees  or  shrubs  except  no.  7. 
Calyx-tube  free  from  the  ovary. 

Corolla  funnelform;  fruit  a  capsule 4.  Rhododendbon. 

Corolla  um-shai>ed. 
Fruit  drupaceous,  with  stone-like  nutlets,  and  smooth  or  resinous 

surface '. 5.  Abctostaphylos. 

Fruit  a  berry,  surface  granular 6.  Abbutus. 

Fruit  enclosed  in  the  enlarged  and  baccate  calyx. .  7.  Gaulthbria. 
Calyx-tube  adherent  to  the  ovary;  fruit  a  berry  ....  8.  VAOCiNrDM. 

1.  CHIMAPHILA  Pursh.     Pipsissewa. 

Low  perennial  evergreen  suflrutescent  plants.  Leaves  scattered  or 
in  irregular  whorls,  serrulate.     Flowers  white,  waxy,  in  a  terminal 
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naked  corymb,  (^alyx  5-parted.  Corolla  rotate,  choripet|ilou8;  petals 
5,  orbicular,  concave.  Stamens  10;  filaments  dilated  and  hairy  in 
the  middle.  Stigma  orbicular-peltate,  crowning  the  very  short  style 
which  is  concealed  in  the  umbilicate  summit  of  the  ovary.  Capsule 
dehiscent  from  above  downwards.  (Greek  cheima,  winter,  and  phileo, 
to  love,  the  plants  evergreen.) . 

1.  C.  Menziesii  Spreng.  Menzies  Pipsissewa.  More  or  less 
branched  from  the  base,  3  or  4  in.  high;  leaves  ovate,  1  in.  or  rather 
less  in  length,  sometimes  purplish  lieneath,  often  mottled  or  veined 
with  white  above;  peduncles  1  to  3-flowered;  bracts  ovate  or  roundish; 
flowers  3  lines  in  diameter;  filaments  villous  on  the  dilated  middle 
portion. 

Pine  woods  of  the  Sierra  Nevada.  Rare  in  the  Coast  Kanges: 
Mendocino  Co.;  Mt.  Hamilton.     San  Bernardino  Mountains. 

C.  UMBELLATA  Nutt.  Princc's  Pine.  Nine  to  14  in.  high;  leaves 
oblong,  IJ  to  2J  in.  long,  often  widest  near  the  apex  and  tapering 
gradually  to  the  base,  bright  green,  not  variegated;  filaments  hairy  on 
the  margins  only. — Mendocino  Co.  to  Mt.  Shasta. 

2.    PYROLA     L.       WiNTERGREEN. 

Perennial  acaulescent  herbs  from  slender  rootstocks,  leafless  or  with 
radical  evergreen  leaves.  Flowers  5-merous,  in  a  raceme  on  a  naked 
or  sparingly  scaly-bracted  scape.  Corolla  choripetalous.  Petals 
concave  or  incurved,  more  or  less  converging.  Stamens  10;  filaments 
subulate,  naked.  Stigma  5-lobed  or  -toothed,  surrounded  by  a  ring. 
Capsule  depressed-globose  and  5-lobed,  umbilicate  at  apex  and  base, 
dehiscent  from  the  base  upward;  edges  of  the  valves  cobwebby  when 
opening,  persistent  on  the  axis.  Embryo  minute.  (Diminutive  of 
Pirus,  classical  name  of  the  Pear  Tree,  on  account  of  resemblance  in 
the  leaves  of  one  species.) 

1.  P.  aphylla  Smith.  Leafless  parasite;  stems  red,  often  many 
and  clustered,  from  a  scaly-bracted  rootstock,  8  to  16  in.  high;  calyx 
red,  its  lobes  triangular-ovate,  J  the  length  of  the  obovate  or  elliptic 
whitish  petals;  capsule  3  lines  broad,  its  sutures  somewhat  cobwebby 
in  dehiscence. 

Rare  in  our  district:  Mt.  Tamalpais;  Howell  Mountain,  Tracy; 
Mt.  St.  Helena;  and  northward  to  Mt.  Shasta.  Also  in  the  Sierra 
Nevada.  The  following  species  have  a  cluster  of  radical  leaves  and 
(except  the  last)  a  long  declined  and  recurved  style. 

P.  PICTA  Smith.  White-veined  Shin-leaf.  Leaves  ovate  or 
elliptic,  very  coriaceous,  mottled  or  veined  with  white;  petiole 
narrowly  winged;  calyx-lobes  broadly  ovate;  corolla  greenish  white 
or  brownish. — Pine  forests  from  Mendocino  Co.  to  Mt.  Shasta  and 
southward  in  the  Sierra  Nevada. 

P.  ROTUNDiFOLiA  L.  var.  BRACTEATA  Gray.  Leaves  orbicular 
and  comparatively  thin,  unmottled,  on  slender  unwinged  petioles  as 
long  as  the  blade;  calyx-lobes  triangular-lanceolate;  corolla  rose- 
purple. — With  the  preceding. 

P.  SECT' N DA  L.     Leaves  ovate,  thin  and  greenish;    flowers  white. 
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in  H  one-sided   raceme;  petals  with  two  tubercles  at  base  inside. — 
Northern  Sierra  Nevada. 

3.   LEDUM  L. 

Low  shrubs  with  fragrant  herbage.  Leaves  alternate,  entire,  witli 
revolute  margins.  Flowers  white,  small,  in  terminal  umbel-like 
clusters  from  large  scaly  buds.  Pedicels  slender.  Calyx  of  6  almost 
distinct  segments,  very  small.  Corolla  of  6  obovate  and  spreading 
distinct  petals.  Stamens  5  to  10;  anthers  opening  by  terminal  pores. 
Capsule  5-celled,  dehiscing  from  the  base  upward,  many-seeded; 
placentie  borne  on  the  summit  of  the  axis  of  the  fruit.  (Greek  Ledon, 
ancient  name  of  the  Cistus.) 

1.  L.  glandulosum  Nutt.  Labrador  Tea.  Evergreen  shrub,  3 
to  5  ft.  high;  leaves  rather  thickly  clothing  the  stems,  oblong,  acute 
at  each  end,  mucronate  at  apex,  1  to  2J  in.  long,  green  and  glabrous 
on  both  sides,  or  light  colored  beneath  with  a  dense  close  glandular- 
dotted  felt;  petals  elliptic-ovate,  2J  to  3  lines  long;  stamens  4  to  10; 
filaments  ciliate  toward  the  base;  capsule  oval,  nearly  2  lines  long. 

Point  Keyes  Peninsula,  Brandef/ee,  Dan/^  the  only  recorded  station 
within  our  limits;  Novo,  Mendocino  Co.  and  northward;  Sierra 
Nevada.     June. 

4.    RHODODENDRON  L. 

Ours  shrubs  with  alternate  entire  leaves  crowded  on  the  flowering 
branches.  Flowers  in  umbels  or  corymbs,  from  terminal  buds  with 
thin  deciduous  scales.  Calyx  very  small.  Corolla  funnel-form  to 
campanulate,  cleft,  often  somewhat  irregular.  Stamens  5  or  10; 
filaments  filiform;  anthers  short,  without  awns  or  appendages,  the 
cells  opening  by  a  terminal  pore.  Style  filiform;  stigma  capitate  or 
somewhat  lobed.  Fruit  a  septicidal  capsule,  the  valve  separating 
from  the  columella.     (Greek  rhodos,  rose,  and  dendron,  a  tree.) 

Deciduous;  flowers  commonly  white ;  stamens  5 1.  R.  occidentale. 

Evergreen ;  flowers  rose-purple ;  stamens  10 2.  R.  Califomicum. 

1.  R.  occidentale  Gray.  Western  Azalea.  Shrub,  3  to  8  ft. 
high;  leaves  narrowly  or  broadly  obovate,  1  to  4  in.  long,  ciliate, 
otherwise  nearly  glabrous;  flower  buds  terminal,  surrounded  at  base 
by  leaf  buds  which  give  rise  to  the  shoots  of  the  season;  calyx 
Vparted,  its  lobes  oblong  or  oval;  corolla  white,  IJ  to  nearly  2  in. 
long,  or  sometimes  rose-tinged,  6-cleft,  slightly  irregular,  the  upper 
lobe  with  a  large  yellow  splotch;  tube  conspicuously  funnel-form, 
glandular-viscid  outside;  cupsule  oblong,  }  in.  long. 

Deep  cafions  of  the  seaward  and  middle  Coast  Ranges,  by  stream 
banks:  Santa  Cruz  Mountains;  Marin  Co.,  etc.  .Also  in  the  Sierra 
Nevada.  A  handsome  shrub  in  June  when  in  full  bloom,  the  corolla 
promptly  deciduous  from  the  receptacle,  but  held  pendant  for  a  time 
by  the  tangle  of  stamens  and  style.  R.  Sonomense  Greene  is  a  form 
with  rose-colored  flowers  occurring  from  Sonoma  Valley  to  Mt.  St. 
Helena. 

2.  R.  Califomicum  Hook.  California  Rose  Bay.  Erect,  4. 
to  8  ft.  high;  leaves  coriaceous  and  evergreen,  oblong  or  ^WV^xSsi.^ 
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green  above,  rusty  or  lighter  beneath,  3  to  4  in.  long;  flower  buds  1 
in.  long,  the  scales  ovate;  corolla  turbinate-campanulate,  rose-purple, 
the  upper  lobe  greenish-dotted  within,  IJ  in.  long;  stamens  10,  not 
exserted;  ovary  densely  pubescent  with  dark  red  or  rusty  hairs; 
capsule  nearly  or  quite  glabrous,  red,  J  to  J  in.  long,  2J  lines  in 
diameter. 

Pescadero,  H.  A.  Dutton;  Mt.  Taraalpais  and  northward  to  Mendo- 
cino and  Humboldt  Cos. 

5.  ARCTOSTAPHYLOS  Adans.      Maxzanita. 

Shrubs  with  very  crooked  branches,  the^ark  d^rk  red  or  chocolate- 
colored,  smooth  and  polished.  Leaves  coinlnonly  entire,  more  or 
less  vertical  by  twisting  of  the  petiole.  Flowers  white  or  pink,  in 
short  spikes  or  racemes,  disposed  in  terminal  subglobose  clusters  or 
panicles,  usually  5-merous.  Bractlets  commonly  scaly.  Sepals  dis- 
tinct. Corolla  urn-shaped.  Anthers  as  in  Arbutus;  filaments  thick- 
ened above  the  base  and  hairy  at  the  middle.  Ovary  raised  on  a 
•hypogynous  disk,  4  to  10-celled,  with  solitary  ovules  in  the  cells,  in 
fpuit  forming  a  drupe  or  dry  berry  with  several  stony  nutlets. 
Nutlets  either  distinct,  irregularly  united  in  2's  or  3's,  or  sometimes 
consolidated  into  a  single  stone.  Surface  of  the  "berry"  brown  or 
deep  mahogany,  smooth  or  with  resinous  dots,  the  pulp  between  the 
skin  and  stones  mealy,  or  in  late  summer  powdery.  The  flesh  of  the 
fruit  h  somewhat  acid  and  has  been  used  in  the  rural  districts  to  make 
a  cooling  drink.  The  individuals  are  very  abundant  and  in  the  com- 
pany of  Ceanothus  cuneatus  and  other  shrubs,  form  the  exceedingly 
extensive  brush  thickets  known  as  chaparral  which  impart  a  marked 
character  to  the  scenery  of  the  higher  Coast  Range  ridges  and  moun- 
tain summits.  (Greek  arktos,  a  bear,  and  staphule,  a  grape;  bears 
feed  on  the  berries  of  some  species. ) 

Fruit  small,  2  lines  long  or  less;  leaves  less  than  1  in.  (mostly  }4  i^^O  loi^Sf* 

strictly  erect 1.  A.nummularia. 

Fruit  3  to  4»/4  lines  long;  leaves  exceeding  1  in.  (mostly  1*^  to  2  in.)  long. 
Branch  lets  commonly  bristly ;  ovary  bearded. 

Leaves  cordate  at  base 2.  A.  Andersoni. 

Leaves  oblong-lanceolate  to  ovate 3.  ^.  tomentoaa. 

Branchlets  glabrous  or  pubescent;  ovary  glabrous. 
Pedicels  glabrous. 
Leaves  light  green,  glaucescent;  calyx  equaling  or  slightly  exceeding 

diameter  of  corolla 4.  A.  manzanita. 

Leaves  vivid  green,  never  glaucescent ;  calyx  J^  diameter  of  corolla  .  . 

5.  A.  Stanfordiana. 
Pedicels  glandular-pubescent;  leaves  glaucous  .  .  .  .6.  A.  glauca. 

1.  A.  nummularia  Gray.  Strictly  erect,  IJ  to  2J  ft.  high;  branch- 
lets  pilose-pubescent,  the  foliasje  glabrous  and  shining;  leaves  orbic- 
ular to  elliptic-ovate,  entire,  veiny  on  the  under  surface,  thickly 
clothing  the  branches,  6  to  11  (commonly  about  6)  lines  long,  on 

Eetioles  1  line  long;  flowers  little  exceeding  1  line  in  length;  ovary 
earded;  fruit  oblong,  2  lines  long,  the  nutlets  usuaUy  4. 
Common  on  the  southern  slopes  of  Mt.  Tamalpais;  Ben  Lomond, 
Santa  Cruz    Mts.,    Brandegee^    Andei'son;    flowering    at   nearly   all 
seasons. 
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2.  A.  Anderson!  Gray.  Branchlets  with  copious  straight  spread- 
ing hairs  or  bristles  and  with  glandular  indunient,  the  foliage  glabrous 
and  glaucous;  leaves  oblong  or  varying  from  broadly  to  narrowly 
ovate,  obtuse  or  acute,  cuspidate,  cordate  at  base  or  even  auriculato, 
serrulate  below  the  middle,  commonly  sessile,  or  sometimes  with  a 
short  to  nearly  3  in.  long  petiole;  secondary  peduncles  of  the  panicle 
rather  long;  bracts  lanceolate;  fruit  viscid-pubescent. 

Summit  of  the  Oakland  Hills  and  in  the  Santa  Cruz  Mountains 
near  the  Big  Trees,  Amlernon.  Variable  in  its  characters,  some 
specimens  showing  entire  leaves  without  the  cordate  base. 

8.  A.  tomentosa  Dougl.  Branching  shriib,  4  to  8  ft.  high; 
branchlets  usually  with  a  glandular  indument  and  spreading  bristly 
hairs;  leaves  with  a  tine  close  tomentum  or  glabrous,  narrowly  or 
broadly  oblong  to  ovate,  from  obtuse  to  subcordate  at  base,  acute  or 
obtuse  at  apex,  entire  or  rarely  spinulose-serrulate,  1  to  2  in.  long,  on 
very  short  petioles;  bracts  linear-lanceolate,  the  lower  foliaceous; 
filaments  pilose-pubescent;  ovary  hirsute;  nutlets  separable  or  more 
or  less  united. 

Coast  Ranges  toward  the  coast.  The  most  common  species  after 
A.  Maiizanita,  and  usually  distinguishable  from  it  by  the  conspicuous 
foliaceous  bracts. 

4.  A.  Manzanita  Parry.  Common  Manzanita.  S h rub by^o  sub- 
arborescent,  4  to  12  ft.  high,  commonly  widely  branched  frkn  the 
base  with  long  straggling  crooked  branches;  young  twigs  and  pedun- 
cles finely  puberulent;  pedicels  glabrous;  leaves  elliptic  and  obtuse 
at  base  and  apex,  the  larger  orbicular,  the  smaller  oblong  and  often 
tapering  from  the  middle  to  the  acute  base  and  apex,  1  to  2  in.  long, 
ostensibly  glabrous;  inflorescence  paniculate,  the  panicle  as  broad  or 
broader  than  high,  pendulous  on  the  short  abruptly  recurved  pedun- 
cles; flowers  commonly  white,  or  tinged  with  pink;  bracts  small  and 
dry;  calyx  closely  appressed  to  the  base  of  the  corolla  and  as  broad; 
corolla  broadly  urn-shaped;  stamens  with  a  hairy  tuft  on  back  of  fila- 
ments aj?  expanded  portion;  ovary  glabrous;  fruit  smooth,  dull  white 
in  early  summer,  becoming  deep  reddish  brown  in  late  summer  and 
fall;  nutlets  irregularly  coalescent,  usually  2  or  3  consolidated  (indi- 
cated by  the  number  of  cells)  with  intermediate  (1-celled)  ones. 

Beginning  to  flower  in  Nov.  or  Dec.  and  continuing  more  or  less 
through  the  winter.  Gregarious  and  covering  large  areas  of  the  high 
dry  Coast  Range  slopes,  in  such  cases  remarkably  uniform  in  height, 
about  4  to  6  ft.  high.  Less  crowded  in  the  foothills,  where  arborescent 
individuals' 12  to  18  ft.  high  are  often  found. 

6.  A.  Stanford iana  Parry.  Myacoma  Manzanita.  An  erect, 
not  widely  branched  shrub,  8  to  5  ft.  high,  with  very  slender  dark 
red  stems,  perf»)ctly  glabrous  in  all  its  parts;  leaves  bright  green  on 
both  faces,  narrowly  ovate  to  oblanceolate,  most  frequently  acute  at 
both  ends,  petioled,  1  to  IJ  in.  long,  very  erect;  flowers  abundant, 
in  elongated  racemes,  forming  an  open  panicle,  light  pink  to 
lilac;   corolla  seldom  over  3  lines  long,  very  frequently  with  an 
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obscure  constriction  just  below  the  middle;  calyx  reddish,  only  half 
the  diameter  of  the  corolla,  somewhat  impressed  as  it  were  within  the 
truncate  or  subcordate  base  of  the  latter  and  thus  partly  concealed; 
ovary  glabrous;  nutlets  broader  than  high,  usually  two  or  more 
coherent,  rarely  all  united  into  a  single  irregular  stone. 

Known  only  from  the  Mayacamas  Range:  common  on  the  volcanic 
rock  summit  of  Mt.  St.  Helena;  exclusively  occupying  a  large  part 
of  the  denuded  La  Jota  Plateau  near  La  Jota  Falls,  Howell  Mt. 
Feb.-May.  Very  trim  and  like  a  well-kept  shrub,  recognizable 
even  by  its  bright  green  leaves  which  are  commonly  erect,  while 
those  of  A.  Manzanita  are  far  less  so. 

6.  A.  glauca  Lindl.  Shrubby  or  almost  arborescent,  9  to  26  ft. 
high,  with  a  trunk  often  1  ft.  in  diameter;  foliage  glabrous  and 
glaucous;  leaves  elliptical  to  broadly  ovate  or  oblong,  entire,  acute  or 
obtuse  at  apex,  obtuse,  truncate  or  even  subcordate  at  base,  1 J  to  2  in. 
long;  petioles  3  to  4  lines  long;  panicle  broader  than  high,  frequently 
very  compact;  pedicels  glandular-pubescent;  flowers  white,  rather 
large;  fruit  usually  viscid,  pulp  scanty;  nutlets  completely  con- 
solidated into  a  solid  smooth  stone. 

Common  in  the  Mt.  Diablo  range  and  southward:  Los  Gatos, 
Brandegee^  Parry.  Apparently  on  Caux's  Knob  west  of  St.  Helena. 
The  leaves  of  the  sterile  shoots  are  sometimes  sharply  serrate  all 
around. 

6.  ARBUTUS    L. 

Our  species  a  tree  or  large  shrub.  Leaves  evergreen,  coriaceous 
and  glossy.  Bracts  and  bractlets  scaly.  Flowers  white.  Calyx 
small,  5-parted,  free  from  the  ovary.  Corolla  globular  or  ovate. 
Stamens  twice  as  many  as  the  corolla-lobes,  included;  anthers  with 
a  pair  of  reflexed  awns  on  the  back,  each  cell  opening  at  the  apex 
anteriorly  by  a  pore.  Ovary  on  a  hypogynous  disk,  6  or  rarely 
4-celled;  ovules  crowded  on  a  fleshy  placenta  which  projects  from  the 
inner  angle  of  each  cell.  Fruit  a  many-seeded  berry  with  granular 
surface.  (Classical  name  of  the  Arbute  tree,  under  which,'  says 
Horace,  idle  men  delight  to  lie.) 

1.  A.  Menziesii  Hook.  MadroS^a.  Commonly  15  to  25  ft.  high, 
the  trunk  9  to  18  in.  in  diameter,  with  a  deep  red  bark;  leaves  gla- 
brous, elliptic  or  ovatish,  green  above,  glaucous  beneath,  2  to  6  in. 
long,  on  petioles  J  in.  long;  flowers  in  an  ample  terminal  panicle  of 
dense  racemes;  berries  fleshy,  but  rather  dry,  vermilion  or  poppy-red, 
or  orange-color  when  not  fully  ripe,  somewhat  depressed-globose,  4  to 
5  lines  in  diameter. 

A  handsome  tree,  Bret  Harte's  "Robin  Hood  of  the  Western 
Wood,"  well  known  in  the  Sierra  Foothills  and  very  common  in  the 
Coast  Ranges,  especially  northward,  where  fine  specimens  60  ft.  high 
are  found.  It  is  rare  in  the  inner  North  Coast  Ranges,  only  few 
isolated  individuals  being  known  in  the  mountains  of  western  Solano 
Co.  Large  trees  are  seldom  as  symmetrical  as  small  ones  and  usually 
have  the  trunk  much  enlarged  at  the  grouud.     The  bark,  which  is  of 
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«oiue  shade  of  deep  red,  exfoliates,  revealing  beueath  a  ground  of 
satiny  green.  This  is,  however,  but  an  ephemeral  color  and  rapidly 
changes  to  light  yellow,  and  finally  ages  to  the  characteristic  salmon- 
color,  buff,  deep  red  or  scarlet.    Flowering  in  Apr.;  fruit  ripe  in  Nov. 

7.  GAULTHERIA  L. 

Ours  low  suffrutescent  evergreen  plants  with  spicy-aromatic  leaves. 
Oalyx  5-cleft  with  imbricated  lobes.  Corolla  ovate-urn-shaped  to 
campanulate.  Stamens  10,  filaments  dilated  below.  Stigma  entire. 
Capsule  loculicidal,  5-celled,  deeply  umbilicate,  with  ascending  pla- 
centae, enclosed  by  the  enlarged  and  fleshy  oalyx.  (Dr.  Gaultier, 
Canadian  physician  and  botanist.) 

1.  G.  Shallon  Pursh.  Salal.  Stems  erect  or  ascending,  1  to  2 
ft.  high;  leaves  ovate  or  orbicular,  slightly  cordate,  finely  serrate,  2 
to  4  in.  long;  petioles  1  line  long;  racemes  axillary  or  terminal, 
glandular-viscid,  3  to  6  in.  long;  bracts  scaly,  ovate,  concave,  often 
reddish;  pedicels  declined  and  bracteolate  below  the  middle;  corolla 
4  lines  long,  the  narrow  orifice  5-toothed;  anthers  with  a  pair  of 
awn-like  appendages  on  the  summit  of  each  cell;  fruit  purple, 
becoming  black. 

Kedwood  region  from  Monterey  to  Marin  Co.  and  northward; 
sometimes  abundant  and  covering  the  ground  thickly.     June-July. 

8.  VACCINIUM   L. 

Shrubs.  Calyx-tube  adnate  to  the  ovary,  the  limb  appearing  as 
teeth.  Corolla  urn-shaped  to  campanulate,  sympetalous,  slightly 
dentate.  Stamens  8  to  10,  with  hairy  or  ciliate  filaments.  Anthers 
erect,  introrse,  not  awned  on  the  back  except  in  some  species,  the 
cells  prolonged  at  the  apex  into  horn-like  appendages  where  they 
open  by  a  pore  or  chink.  Ovary  4  or  5-celled.  Fruit  a  berry 
crowned  with  the  vestiges  of  the  calyx-teeth;  cells  several-  to  many- 
seeded.     (Classical  Latin  name  of  the  Bilberry.) 

Anthers  without  awns;  flowers  crowded  in  clusters;  leaves  i>ersistent, 
serrate     1.  V.  ovatum.^ 

Anthers  2-awned  on  back;  flowers  solitary;  leaves  deciduous,  entire  or 
nearly  so 2,  V.  parvifolium. 

1.  V.  ovatum  Pursh.  Huckleberry.  Erect  evergreen  shrub, 
4  to  5  ft.  high;  leaves  coriaceous,  shining  above,  oblong-ovate, 
serrate,  short-petioled,  persisting  4  or  6  years;  flowers  axillary  and 
terminal,  in  crowded  clusters;  corolla  campanulate,  pink;  stamens 
10;  ovary  6-celled;  berries  dark  purple,  without  bloom. 

Very  common  on  north  slopes  of  hills,  especially  in  the  Redwood 
Region:  Monterey  Co.;  Oakland  Hills,  and  northward  to  Oregon. 
Mar.-Apr.  "Berries  preserved  and  canned  around  Cazadero  and 
Fort  Ross;  have  a  very  agreeable  flavor  and  are  much  prized,"  Davy. 

2.  V.  parvifolium  Smith.  Bilberry.  Branching  glabrous  shrub 
2  to  4  or  8  ft.  high;  branchlets  conspicuously  angled;  leaves  oblong 
to  oval,  obtuse  at  both  ends,  entire  or  nearly  so,  J  to  J  in.  long,  almost 
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sessile;    flowers  solitary  in   the   axils,  on   recurved   pedicels;   berries 
light  red. 

Redwood  region  from  the  Santa  Cruz  Mountains,  Osterhcut, 
Dutton,  to  Mendocino  Cp.  and  northward.  V.  Myrtillus  L.  var. 
MiCROPHYLLTJM  Hook.  of  the  High  Sierras  is  but  3  to  6  in.  high, 
with  leaves  2  to  4  lines  long.  V.  oocidentale  Gray  of  the  Sierras 
has  leaves  J  to  J  in.  long  and  a  blue  berry  with  a  bloom. 

78.  PRIMULACE>E.*  Pkimrose  Family. 

Herbs  with  simple  undivided  leaves.  Flowers  perfect,  regular  and 
symmetrical,  4  to  8-merou8,  commonly  5-merous,  either  axillary  or 
in  terminal  racemes  or  umbels.  Stamens  opposite  the  lobes  of  the 
corolla  and  inserted  on  its  tube  or  base.  Ovary  1-dfelled,  with  a  single 
style  and  stignja,  superior,  except  in  Samolus,  where  it  is  attached  to 
the  base  of  the  calyx;  ovules  on  a  free  central  placenta.  Fruit  a 
capsule. 

Ovary  adnata  to  base  of  calyx;  marsh  plant 1.  Samolus. 

Ovary  free  from  calyx. 

Corolla  none;  calyx  corolla-like;  leaves  opposite 2.  Glaux. 

Corolla  present. 

Leaves  opposite  or  sometimes  ternate 3.  Anaqallis. 

Leaves  in  a  terminal  whorl 4.  TaiENrALis. 

Leaves  all  radical;  flowers  in  umbels  borne  on  naked  scapes. 

Corolla  inconspicuous,  salverform;  stamens  included 

5.  Androsacb. 
Corolla  large,  with  reflexed  lobes;  stamens  exserted.    6.  Dodecathbon. 

1.  SAMOLUS  L.     Brookwekd. 

Low  and  glabrous  caulescent  herbs  with  alternate  leaves.  Flowers 
small,  white,  5-merous,  in  terminal  racemes.  Calyx  adherent  to  the 
base  of  the  ovary,  campanulate.  Corolla  nearly  campanulate.  Sta- 
mens 5,  borne  on  the  tube  of  the  corolla,  their  filaments  short;  a 
second  series  of  stamens  represented  by  o  sterile  ttlaments  or  stami- 
nodia  inserted  in  the  sinuses  of  the  corolla  and  alternating  with  the 
anther-bearing  stamens.  Capsule  opening  at  the  apex  by  6  valves. 
(Celtic  name.) 

1.  S.  Valerandi  L.  var.  Americanus  Gray.  Annual  or  peren- 
nial; stem  commonly  solitary,  erect,  simple  or  branching  above  into 
2  or  3  racemes,  or  paniculate,  7  in.  high;  radical  leaves  rosette-like, 
round-obovate  to  oblong-spatulate,  obtuse  or  almost  truncate,  nar- 
rowed toward  the  base  into  a  broad  short  petiole,  1 J  in.  long;  cauline 
leaves  similar,  the  uppermost  varying  to  elliptic,  f  in.  long  or  more; 
pedicels  slender,  bractless,  but  bearing  minute  bractlets  at  their 
middle;  calyx-teeth  short,  broadly  triangular;  petals  very  small, 
white. 

Brooks  and  marshes,  rare  within  our  limits:  Suisun  Marshes,  Davy: 
Antioch,  Mrs.  K.  Rraudegee;  San  Bernardino,  Parish. 

2.   GLAUX   L. 

Somewhat  succuhnit  perennial  with  opposite*  leaves,  distinguished 
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from  all  other  genera  of  the  order  by  the  absence  of  a  corolhi.  Calyx 
purplish  or  white,  eampanulate,  5-lobed,  assuming  the  appearance  of 
a  corolhi,  the  stamens  alternating  with  its  lobes.  Capsule  6-valved  at 
apex.  Seeds  few,  immersed  in  the  tissue  of  the  placenta.  (From 
the  Greek  ghiukos,  sea-green.) 

1.  G.  maritima  L.  Sea.  Milkwort.  Herbage  somewhat  succu- 
lent; running  rootstocks  slender;  stems  8  to  11  in.  high,  erect,  or 
ascending  from'  a  decumbent  base^  simple  or  eventually  branching; 
leaves  oblong,  4  to  7  lines  long;  fldwers  less  thaji  2  lines  long,  solitary  in 
the  axils,  almost  sessile;  calyx-segments  elliptic;  capsule  globose,  a 
little  over  1  line  long. 

Marshy  shores  of  San  Francisco  and  Suisun  Bays.     June. 

3.  ANAGALLIS   L.     Pimpernel. 

Low  herbs  with  opposite  or  sometimes  ternate  entire  leaves.  Flow- 
ers axillary,  on  slender  pedicels.  Calyx  deeply  5-cleft  into  narrow 
segments.  Corolla  rotate,  deeply  5-parted,  the  rounded  lobes  con- 
volute in  the  bud.  Stamens  5,  inserted  on  the  base  of  the  corolla; 
filaments  hirsute  or  pubescent.  Capsule  circumscissile.  (Greek, 
meaning  delightful.) 

1.  A.  arvensis  L.  Poor  Man's  Weather-glass.  Stems  -1  ft. 
long,  procumbent  or  ascending;  leaves  deltoid-ovate,  acute,  sessile,  4 
lines  long,  shorter  than  the  pedicels;  sepals  lanceolate,  acuminate, 
scarious-margined  toward  the  base,  nearly  distinct;  corolla  vermilion, 
rotate,  4  to  5  lines  broad,  the  petals  lightly  joined  at  base,  minutely 
glandular-ciliate  at  apex;  capsules  on  recurved  pedicels;  seeds  J  line 
long,  triangular,  the  surface  pitted. 

Crescent  City  to  Southern  California,  mostly  near  the  coast:  com- 
mon about  San  Francisco  Bay  (Berkeley,  Napa  Valley,  etc.). 
Naturalized. 

4.  TRIENTALIS    L. 

Low  and  glabrous  perennials.  Kootstocks  sometimes  stolon iferous, 
tuberous.  Stem  simple,  bearing  scales  or  small  leaves  below  and  a 
whorl  of  large  leaves  above,  from  the  center  of  which  the  filiform 
peduncles  arise.  Flowers  commonly  7  (5  or  6)-merous.  Corolla 
rotate,  deeply  parted.  Filaments  long  and  filiform,  united  at  base 
into  a  very  short  ring.  Style  filiform.  Capsule  valves  5,  revolute. 
(Latin  trientalis,  containing  one-third  of  a  foot,  in  allusion  to  the 
height  of  the  plants.) 

1.  T.  Europaea  L.  var.  latifolia  Torr.  Star-flower.  Stems  4 
to  6  in.  high,  from  tubers  J  to  nearly  1  in.  long;  leaves  of  the  involu- 
(;ral  whorl  5  or  6,  1  to  2  in.  long,  broadly  obovate,  abruptly  acute, 
drawn  down  to  a  very  short  petiole;  peduncle  f  to  2  in.  long;  corolla 
white  or  rose-red,  about  4  lines  broad,  its  divisions  abruptly  acuminate 
and  prolonged  into  a  slender  point;  calyx-lobes  narrowly  linear- 
lanceolate,  mucronate,  exceeding  the  capsule. 

Coast  Range  woods:  Monterey  Co.;  Santa  Cruz;  Crystal  Springs; 
Berkeley;    Marin  Co.;    western  Napa  Co.;   Healdsburg;    Mendocino 
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Co.  and  northward.     Also  in  the  Sierra  Nevada:  Mokelumne  Hill; 
Butte  Co.     May  to  first  part  of  June. 

5.  ANDROSACE   L. 

Small  montane  or  alpine  herbs,  with  rosulate  radical  leaves  and  few 
to  several  scapes  bearing  an  involucrate  umbel  of  small  white  or  pink- 
tinted  flowers.  Calyx-lobes  5.  Corolla  somewhat  salverform,  its 
lobes  5  (or  4),  its  tube  shorter  thaii  the  calyx,  its  throat  constricted; 
stamens  short  and  inserted  low  down  upon  the  tube.  Style  mostly 
short.  Capsule  subglobose,  dehiscent  by  valves.  Seeds  few  or  many. 
(Androsakes,  Greek  name  of  a  now  unknown  sea-plant.) 

1.  A.  septentrionalis  L.  Annual,  erect,  H  to  8  in.  high;  leaves 
of  the  radical  tuft  linear  to  lanceolate,  rarely  oblong,  entire  or 
obscurely  toothed,  8  or  4  lines  long;  scapes  erect,  1  to  8;  inflorescence 
umbellate;  involucral  bracts  ovate  or  lanceolate,  occasionally  very 
broad  at  base;  pedicels  filiform,  unequal,  J  to  1  in.  long;  corolla  not 
exceeding  the  calyx-lobes,  1  line  long;  calyx-lobes  mostly  shorter 
than  its  tube,  subulate-lanceolate. 

Summit  of  Mt.  Diablo,  Apr.  10,  1878,  Lemmoit;  Berkeley  Hills, 
J.  P.  Tracji^  Apr.,  1900.  Greene's  A.  acuta  is  doubtless  the 
equivalent  of  this. 

G.   DODECATHEON   L.     Shooting  Star. 

Low  perennial  herbs  of  late  spring,  with  radical  leaves  and  a  naked 
scape  bearing  an  umbel  of  few  or  many  flowers.  Corolla  5-parted, 
with  very  short  tube  and  dilated  thickened  throat,  the  long  and 
narrow  divisions  reflexed  in  flower  (as  also  the  calyx-lobes).  Stamens 
on  the  throat  of  the  corolla;  filaments  short  and  flat,  monadelphous, 
but  at  length  separable  above.  Style  filiform,  exserted.  Fruit  a 
capsule  with  columnar  placenta,  surrounded  at  base  by  the  now  erect 
calyx.  (Greek  dodeka,  12,  and  theos,  god,  the  Primrose  being  under 
the  care  of  the  deities.  Singularly  handsome  flowers  similar  to  those 
of  the  cultivated  Cyclamen.  An  American  genus  of  19  species 
acconMng  to  some  authors;  by  others  regarded  as  consisting  of  a 
single^olymorphic  species.  For  our  region  we  think  it  expedient  to 
recognize  those  given  below.) 

Flowers  rose-purple;  plants  commonly  6  to  12  in.  high.  .  .  1.  /).  Hendersoni. 
Flowers  white  or  cream  color;  plants  3  to  4  in.  high 2.  D.  patulum. 

1.  D.  Hendersoni  Gray.  Mosquito  Bills.  Sailors  Caps. 
Scapes  red  or  reddish,  9  to  14  in.  high,  from  a  strong  cluster  of  fleshy- 
fibrous  roots;  leaves  elliptic,  often  widest  below  the  middle,  the 
margin  more  or  less  crisped,  1  to  1|  in.  long,  on  petioles  about  as  long; 
umMs  3  to  13-flowerea,  the  pedicels  3J  in.  long  or  less;  flowers  5, 
rarely  4-merous;  calyx  cleft  into  ovate-lanceolate  lobes;  "petals  purple 
with  a  transverse  yellow  band  at  base,  which  is  edged  above  by  white 
and  bounded  below  by  a  black-purple  area,  oblong,  7  lines  long;  fila- 
ments black-purple;  anthers  clavate,  2  lines  long;  capsule  oblong, 
circumscissile  well  below  the  summit. 
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Very  common  on  low  slopes  of  the  hills  and  ascending  to  the  higher 
Coast  Range  ridges:  Santa  Clara  Co.;  Oakland  Hills;  Solano  Co.; 
Napa  Valley;  Ukiah,  and  northward  into  Oregon.  Also  in  the 
Sierra  Nevada  at  lower  altitudes.  Feb.-Apr.  The  very  short  peren- 
nial caudex  produces  elongated  fleshy  bulblets  which  are  borne  on 
the  sides,  often  in  great  quantity;  these  are  cast  off  in  the  autumn 
and  in  the  next  season  give  rise  to  a  single  leaf.  Mr.  Carl  Purdy 
informs  us  that  these  individuals  probably  do  not  flower  until  two 
more  seasons  have  passed.  The  bulblets  are  white  and  suggestive  of 
the  "rice-grain"  bulblets  of  the  Rice-root  Lily  (Fritillaria  mutica). 

2.  D.  patulum  Greene.  Shooting  Star.  Similar  to  the  preced- 
ing but  very  low,  only  8  or  4  in.  high  and  the  roots  much  more  rigid; 
corolla  white,  pale  cream-color  or  rarely  pinkish;  anthers  1  line  long; 
capsule  short^oblong  or  subglobose,  circumscissile  near  the  summit. 

Subsaline  plains  of  the  Lower  Sacramento  Valley  (Vanden  Station, 
eastward  to  Main  Prairie)  and  southward  to  the  Livermore  Valley. 
Mar.  The  var.  gracile  Greene,  from  Loma  Prieta,  has  narrower 
leaves  and  "elegantly  twisted"  petals.  The  purple-flowered  var. 
Bernalium  Greene,  from  Bernal' Heights,  San  Francisco,  is  in  all 
likelihood  one  of  the  intermediate  forms  between  this  and  the  preced- 
ing species,  as  also  the  whitish-flowered  plants  of  the  Oakland  Hills, 

Primula  suffrutescens  Gray.  Sierra  Primrose.  General  habit 
of  Dodecatheon;  leaves  thickly  crowded  on  creeping  stems,  cuneate- 
spatulate,  toothed  at  apex;  scape  2  to  4  in.  long,  bearing  an  umbel  of 
several  flowers;  corolla  red,  its  tube  surpassing  the  calyx,  its  limb  J 
in.  broad  with  spreading  emarginate  or  obcordate  lobes. — Crevices  of 
rocks,  High  Sierras. 

79.  PLUMBAGINACE;E.     Thrift  Family. 

Maritime  acauloscent  herbs  with  commonly  hard  or  coriaceous 
stems  and  leavei?.  Flowers  regular,  perfect,  5-merous  throughout. 
Calyx  tubular  or  funnelform,  plaited.  Petals  wj|i|.  long  claws  barely 
united  into  a  ring  at  base.  Stamens  opposite  the  petals,  ac^^te  to 
the  base  of  the  claw.  Ovary  superior,  5-angled  at  summit,  containing 
a  single  ovule  which  hangs  from  an  elongated  funiculus  arising  from 
the  base  of  the  cell.  Fruit  a  utricle  or  achene,  borne  in  the  base  of 
the  persistent  calyx.     Seed  with  endosperm;  embryo  straight. 

Leaves  narrowly  linear;  inflorescence  head-like 1.  Abmeria. 

Leaves  broad;  inflorescence  paniculate 2.  Statice. 

1.  ARMERIA  Willd.     Thrift. 

Acaulescent  perennials  with  a  close  tuft  of  narrowly  linear  sedge- 
like leaves.  Scape  naked,  terminating  in  a  globose  head  of  flowers. 
Heads  composed  of  numerous  crowded  clusters,  each  cluster  subtended 
by  a  scarious  bract,  the  outer  bracts  forming  an  involucre,  the  two 
outermost  united  and  forming  a  reversed  sheath  to  the  summit  of  the 
scape.  Flowers  in  a  cluster  pediceled  or  subeessile,  subtended  by 
bractlets.     Calyx  scarious,  funnelform.     Corolla  of  5  apparently  dis- 
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tinct  long-clawed  petals,  each  with  a  stamen  on  its  base.  Styles  fili- 
form, united  at  the  very  base.  (Latin  name  of  a  Pink,  transferred  to 
Thrift.) 

1.  A.  vulgaris  Willd.  Sea.  Pink.  Leaves  flat  or  revolute- 
channeled;  scapes  9  to  18  in.  high,  few  or  solitary;  flowers  dull  pink 
or  flesh-color;  calyx-tube  10-nerved,  the  nerves  densely  hispid;  limb 
of  the  calyx  more  or  less  erose. — (Statice  Armeria  L.) 

Common  on  sandy  beaches  or  fields  near  the  sea  along  the  California 
coast  or  about  San  Francisco  Bay.     May- June. 

2.  STATICE  L.     Marhh  Kosemary. 

Leaves  broad,  fleshy,  in  a  radical  tuft.  Flowers  secund,  in  short 
spikes  or  clusters  terminating  the  many  branchlets  of  a  branching 
scape.  Calyx  hairy  on  the  angles  below.  Styles  wholly  distinct. 
(Greek  statike,  astringent.) 

1.  S.  Limonium  L.  var.  Californica  Gray.  Root  J  to  1  in, 
thick,  reddish,  woody;  leaves  obovate-  to  oblong-spatulate,  obtuse  or 
sometimes  retuse,  tapering  below  into  a  rather  long  petiole,  4  to  9  in. 
long;  scapes  1  to  2  ft.  high,  loosely  paniculate;  flowei-s  lavender-color. 

Common  about  San  Francisco  Bay  and  along  the  coast.     July-Dec. 

80.  GENTIANACE>E.     Gentian  Family. 

Glabrous  herbs  with  a  colorless  bitter  juice.  Leaves  opposite, 
simple  in  ours,  entire.  Flowers  perfect,  regular  5  or  4-merous. 
Calyx  persistent.  Corolla  usually  withering-persistent.  Stamens  on 
the  tube  or  throat  of  the  corolla,  the  lobes  of  which  are  commonly 
convolute.  Ovary  1-celled,  with  2  parietal  placentae.  Fruit  a 
2-valved  septicidal  capsule,  the  incurved  edges  bearing  the  seeds. 

Menyanthes  trifoliata  L.,  Buck-bean,  is  an  aquatic  or  marsh 
plant  of  the  Sierra  Nevada,  with  alternate  compound  leaves  and  white 
or  pink  flowers  in  a  raceme;  it  was  found  near  San  Francisco  in  early 
days  by  Bigelow  and  by  Behr,  but  has  since  become  extinct.  The 
genus  Frasera  includes  perennials  with  small  rotate  4-parted  corolla 
and  flattened  capsule.  F.  nitida,  of  the  Sierra  Foothills  northward, 
has  been  found  on  Mt.  Hanna  of  the  Coast  Ranges,  Jepsoriy  July, 
1897;  it  has  a  pale  bluish  corolla  with  a  single  greenish  gland  on  each 
lobe.  F.  sPECiosA  Dougl.,  of  the  Sierra  Nevada,  has  2  glands  on 
each  corolla-lobe  with  a  separate  crown  below  them. 

Perennials;  flowers  blue;  anthers  remaining  straight 1.  Gentiana. 

Annuals. 
Flowers  red  or  pink;  anthers  twisting  spirally  after  shedding  pollen  .  ,  , 

2.  ERYTHBAA. 

Flowers  yellow;  anthers  unchanged 3.  Micbocala. 

1.  GENTIANA  L.     Gentian. 

Herbs  with  opposite  sessile  leaves  and  showy  usually  blue  flowers. 
Corolla  withering-persistent  and  enclosing  the  capsule.  Calyx  4  or 
THcleft,  commonly  with  a  membranous  or  spathe-like  tube.     Corolla 
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cainpaiiulate  or  funnelform,'  the  lobes  4  or  5  and  often  with  teeth  or 
plaited  folds  in  their  sinuses.  Style  short  and  persistent,  or  none; 
stigmas  2.  Capsule  oblong,  containing  very  numerous  small  seeds 
with  a  loose  cellular  or  winged  coat.  (Named  for  Gentius,  king  of 
lUyria,  who  discovered  the  tonic  properties  of  these  herbs.) 

1.  G.  Oregana  Engelm.  Perennial,  erect,  IJ  to  2  ft.  high; 
leaves  ovate  or  oblong-ovate,  1  to  IJ  in.  long;  flowers  few  to  several 
at  summit  of  stem;  bracts  oblong  or  ovate;  calyx-lobes  oblong- to 
ovate-lanceolate,  as  long  as  tube;  corolla  broadly  funnelform,  almost 
always  5-merous,  1}  to  If  in.  long,  the  lobes  ovate,  not  narrowed  at 
base;  plaits  in  the  sinuses  prolonged  into  conspicuous  subulate  appen- 
dages; capsule  more  or  less  stipitate;  seed  surrounded  by  a  distinct 
wing. 

North  Coast  ranges,  rare  within  our  limits:  Mt.  TamalpaiB;  Point 
Reyes;  Point  Arena  and  northward.  There  are  at  least  five  other 
species  of  Gentian  in  the  Sierra  Nevada,  mostly  alpine  or  subalpine. 

2.   ERYTHR/EA  Renealm.     Canchalagua. 

Low  erect  leafy  annuals,  mostly  freely  branching.  Flowers  red  or 
pink,  5  or  sometimes  4-merous,  in  cymes  or  cymosely  paniculate. 
Calyx-lobes  narrow,  carinate.  Corolla  salverform,  the  stamens 
inserted  on  its  throat.  Flaments  slender,  the  anthers  oblong  or 
linear,  twisting  spirally  after  shedding  their  pollen  and  commonly 
exserted.  Style  filiform,  deciduous;  stigmas  oblong  to  fan-shaped. 
Capsule  oblong-ovate  to  fusiform,  l-celled,  but  the  seed-bearing  edges 
of  the  valves  more  or  less  approximate  in  the  center.  Seeds  oblong 
or  spherical,  reticulate-pitted.  (Greek  eruthros,  red,  the  flowers  com- 
monly of  that  color,) 

Anthers  oblong;  corolla-lobes  IK  to  2U  lines  long  .  .  .  .1.  E.  Muhlenberg ii. 
Anthers  linear;  corolla-lobes  3^ to  4  lines  long 2.  E.  trichantha. 

1.  E.  Muhlenbergii  Griseb.  Two  or  3  to  9  in.  high;  leaves 
oblong,  the  floral  lanceolate;  inflorescence  sparsely  paniculate;  flowers 
in  the  forks  with  short  pedicels  or  hardly  any;  lateral  flowers  with 
pedi(;els  often  as  long  as  the  flower  and  with  2  bractlets  at  summit; 
corolla-lobes  oval,  obtuse  or  retuse,  1 J  to  2 J  lines  long;  anthers  oblong; 
seeds  short-oval. 

Rather  common  in  the  Bay  Region. 

2.  E.  trichantha  Griseb.  Nine  in.  high  or  less;  leaves  narrowly 
ovate  to  oblong-lanceolate,  IJ  in.  long  or  less,  inflorescence  densely 
cymose;  corolla-lobes  3J  to  4  lines  long,  very  much  shorter  than  the 
tube,  oblong,  acute  at  apex  but  at  length  involute  and  therefore 
seeming  acuminate;  anthers  linear;  stigmas  small. 

Coast  Range  valleys  at  Calistoga  and  elsewhere. 

3.  MICROCALA  Hofl'mgg.  &  Link. 

Almost  minute  annual.  Stem  simple,  or  with  peduncle-like 
branches  terminating  in  a  4-merou8  yellow  flower.  Calyx  4-toothed. 
Corolla  short-salverform,  the  4  short  stamens  inserted  rm  its  throat. 
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Anthers  cordate-ovate  and  unchanged  after  anthesis.  Stigma  of  2 
fan-shaped  lobes  which  at  length  separate.  (Greek  mikros,  small, 
and  kalos,  beautiful.) 

1.  M.  quadrangularis  (Lam.)  Griseb.  Commonly  1  to  2  in. 
high,  with  1  to  8  pairs  of  oval  or  oblong  leaves  below,  these  1  jr  to  8 
lines  long;  peduncle  naked,  quadrangular;  calyx  short,  strongly 
quadrangular,  and  seeming  as  if  truncate  at  base  and  apex,  especially 
in  fruit,  when  it  is  2  to  2 J  lines  long;  corolla  deep  yellow,  the  lower 
half  membranaceous,  twice  as  long  as  the  calyx,  open  under  a  sunny 
sky,  closing  in  afternoon. 

Level  or  moist  country  in  the  neighborhood  of  low  hills,  or  in  open 
woods,  mostly  of  the  outer  Coast  Ranges:  "Noyo  and  Mendocino 
Plains,"  Bolander^  no.  4726;  Santa  Rosa;  Sonoma;  Martinez  and 
Vallejo  ace.  to  Bot.  Cal.;  Mt.  Tamalpais;  San  Rafael;  Berkeley; 
Oakland;  San  Francisco.     Thought  by  some  not  to  be  a  native  plant. 

81.  APOCYNACE>E.     Dogbane  Family. 

Ours  herbs  with  milky  juice.  Leaves  simple,  entire  and  opposite. 
Flowers  complete,  regular,  5-merous  except  the  pistils  which  are  2. 
Calyx  nearly  free  from  the  ovaries,  imbricated  in  the  bud  and  persist- 
ent. Corolla-lobes  convolute  in  the  bud.  Stamens  borne  on  the 
corolla;  anthers  produced  at  base  into  a  sterile  appendage,  connivent 
around  the  stigma,  alternate  with  its  lobes.  Ovaries  2  and  distinct 
(though  their  styles  and  stigmas  are  united  into  one),  both  develop- 
ing into  follicles.  Seeds  in  ours  with  a  silky  tuft  of  hairs  at  the  end 
(coma);  embryo  large,  straight,  in  scanty  albumen.  An  order  closely 
allied  to  the  milkweeds. 

ViNCA  MAJOR  L.,  Common  Periwinkle,  is  found  us  an  escape  near 
gardens,  particularly  along  stream  banks:  it  is  known  in  California 
chiefly  under  the  erroneous  name  of  "  Myrtle." 

Calyx-tube  adnata  to  back  of  ovaries  below;  style  very  short. 3.  Apocynum. 
Calyx  wholly  free;  style  long  and  filiform 2.  Cycladenia. 

1.  APOCYNUM  L.     Indian  Hemp. 

Flowers  small  in  terminal  cymes.  Calyx  small,  deeply  6-cleft,  its 
tube  by  means  of  a  disk  adnate  to  the  back  of  the  ovaries  below. 
Corolla  campanulate,  6-lobed,  bearing  5  small  triangular-subulate 
appendages  alternate  with  the  stamens.  Stamens  borne  at  base  of 
corolla;  filaments  short  and  broad;  anthers  sagittate,  acute.  Style 
very  short  or  hardly  any;  stigma  ovoid,  obscurely  2-lobed.  Follicles 
2  to  7  in.  long,  slender,  pointed,  terete.  Seeds  numerous,  flattish. 
(Greek  apo,  from,  and  kuon,  dog,  ancient  name  of  the  Dogbane.) 

Low  pubescent  herb;  corolla  pinkish  white 1.  ^4.  androssemifolium. 

Tall  glabrous  yellowish  green  herb;  corolla  greenish. 2.  A.  cannabinum. 

1.  A.  androsaemifolium  L.  var.  pumilum  Gray.  Diffusely 
branched,  7  to  12  in.  high;  herbage  finely  pubescent;  leaves  ovate  to 
oval,  or  some  lowermost  orbicular,  varying  from  obtuse  to  cordate  at 
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base,  J  to  1  in.  long,  on  short  petioles;  flowers  solitary  in  the  upper 
axils,  and  in  short  cymose  clusters  at  the  ends  of  the  branches; 
corolla  pinkish  white,  subcylindric,  2  lines  long  or  over,  its  lobes 
broadly  oblong,  its  tube  much  exceeding  the  lanceolate  calyx-lobes. — 
(A.  pumilum  Greene.) 

Mt.  Diablo;  base  of  low  hills  east  of  St.  Helena;  northward  to  Mt. 
Shasta.  June.  The  species  apparently  occurs  northward  beyond 
our  limits. 

2.  A.  cannabinum  L.  Common  Indian  Hemp.  Stems  erect, 
2  to  4  ft.  high,  rather  strict;  herbage  of  a  light  almost  yellowish  green, 
glabrous;  leaves  oblong-ovate  or  lanceolate,  or  the  lower  oval,  ovate,  or 
oblong,  sessile  or  short-petioled;  flowers  small,  in  dense  terminal 
cymes;  corolla  greenish,  IJ  lines  long  or  less,  its  segments  not  sur- 
passing the  calyx-lobes. 

Along  stream  and  river-banks  almost  everywhere,  more  common  in 
the  interior:  Ukiah;  Sacramento  and  San  Joaquin  Rivers;  Amador 
Co.;  Yosemite  Valley;  Southern  California.     May-July. 

A.  VESTiTUM  Greene  of  "  hills  west  of  Napa  Valley,  in  dry  soil," 
said  to  be  allied  to  this,  is  described  as  dwarfish,  densely  soft-pubescent 
throughout,  with  all  the  leaves  ovate-lanceolate  and  1  to  2  iri.  long. 

2.  CYCLADENIA  Benth. 

Low  perennials.  Stems  simple,  several  to  many  from  a  large  fleshy 
root,  bearing  2  or  3  pairs  of  leaves  and  2  or  3  axillary  peduncles  with 
2  or  3  rose-purple  flowers  on  slender  pedicels.  Calyx  parted  into  5 
slender  lobes.  Corolla  funnelform  with  5  broadly  oblong  or  roundish 
lobes  and  6  minute  appendages  alternate  with  the  lobes,  one  behind 
each  stamen.  Stamens  borne  on  the  tube.  Style  long  and  filiform, 
with  a  conspicuous  membranous  ring  under  the  stigma.  Disk  an 
entire  cup  surrounding  the  base  of  the  ovaries.  (Greek  kuklos,  a 
ring,  and  aden,  a  gland,  referring  to  the  disk.) 

1.  C.  humilis  Benth.  Three  to  6  in.  high,  glabrous;  leaves 
thickish,  ovate  or  roundish,  petioled,  IJ  to  2J  in.  long;  .corolla  about 
J  in.  long;  pedicels  about  7  lines  long;  follicles  3  in.  long. 

Mountains  of  California  at  about  6,000  ft.  altitude:  Snow  Mt., 
Lake  Co.,  Brandegee;  Bally  Mt.  (between  Bedding  and  Weaverville), 
Brewer ^  no.  1448;  Silver  Lake,  Lassen  Co.,  Baker;  Medicine  Lake, 
Siskiyou  Co.,  Baker;  San  Antonio  Mountains,  Hall;  first  collected  by 
Ilartweg,  in  1847,  doubtless  near  Bear  Valley,  Nevada  Co. 

82.  ASCLEPIADACE>E.     Milkweed  Family. 

Herbs  with  milky  juice.  Leaves  opposite  or  whorled.  Flowers 
regular,  with  the  stamens  and  the  divisions  of  the  corolla  and  calysc^S. 
Pistils  2,  with  distinct  superior  ovaries;  styles  distinct  below  but 
united  above  into  a  short-cylindric  stylar  disk,  and  surrounded  by  the 
stamens  which  are  attached  to  it.  Between  each  anther,  on  the  sides 
of  the  stylar  organ,  is  a  cloven  gland  or  elevated  ridge  slit  longitudi- 
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nally.  Pollen-grains  in  each  cell  united  into  waxy  pear-shaped 
masses  which  are  stalked  and  suspended  in  pairs  from  the  summit  of 
the  slits,  each  pair  of  stalks  deriving  its  pollen-masses,  not  from  the 
cells  of  one  anther,  but  from  contiguous  anther-cells  of  difterent 
anthei-s.  Pollination  strictly  entomophilous;  the  foot  of  the  insect  is 
caught  in  the  slit,  and  when  drawn  upward,  drags  out  and  bears 
away  the  pollen-masses;  in  walking  over  other  flowors,  the  insect's 
foot  is  again  drawn  through  a  slit,  and  the  pollen-masses  are  left 
behind  on  the  stigma,  which  is  concealed  beneath  the  cloven  struc- 
ture. Inflorescence  cymose.  Fruit  consisting  of  2  follicles.  Seeds 
with  a  silky  tuft  of  hairs  at  the  micropyle. 

Stems  terete,  erect 1.  Asclepias. 

Stems  strongly  flattened,  prostrate 2.  Solanoa. 

1.  ASCLEPIAS  L.     Milkweed. 

Perennial  herbs  with  thick  deep-seated  roots.  Stems  strictly 
erect.  Peduncles  of  the  simple  umbels  generally  placed  between  the 
opposite  leaves,  but  nearer  one  than  the  other.  Bracts  of  the  involu- 
cre usually  subulate.  Calyx  and  corolla  5-parted,  the  divisions 
reflexed,  those  of  the  former  small,  persistent,  those  of  the  latter 
deciduous.  Stamens  5,  inserted  on  the  base  of  the  corolla,  the  fila- 
ments united  into  a  tube  which  is  blended  above  with  the  stylar 
column  and  bears  a  circle  of  5  hoods,  each  containing  an  incurved 
horn,  or  hornless.  Follicles  ovate  or  lanceolate,  one  often  abortive. 
Seeds  anatropous,  flat,  margined,  imbricated  on  the  large  placenta. 
Embryo  large,  with  broad  foliaceous  cotyledons  in  thin  albumen. 
(Greek  name  of  the  European  Swallow- wort,  a  plant  of  this  family.) 

Hoods  of  the  stamens  with  an  incurved  horn  or  crest  projecting  from  or 
contained  within  the  cavity. 
Herbage  glabrous;    leaves  mostly  in  whorls  of  3  to  6,  linear  or  linear- 
lanceolate;  umbels  on  peduncles  longer  than  the  pedicels        

1.-4.  Mezicana. 
Herbage  hoary- tomentose;  leaves  broad. 
Umbels  on  peduncles  longer  than  the  pedicels. 
Hoods  twice  as  long  as  the  stamen-column;  corolla  purplish;   leaves 

opposite  ...      2.  A.  speciosa. 

Hoods  not  exceeding  the  column;  corolla  creamy-white;  some  of  the 

leaves  in  whorls  of  3  or  4 3.  A.  eridcarpa. 

Lateral  umbels  sessile,  the  terminal  one  peduncled ;  hoods  not  exceeding 

the  column;  leaves  all  opposite ^.  A.  veatita. 

No  horns  to  the  hoods  of  the  stamens. 


herbage  white-tomentose 6.-4.  Californica. 

1.  A.  Mexican  a  Cav.  Stems  slender,  about  2  ft.  high;  herbapje 
glabrous;  leaves  in  whorls  of  3  to  6,  or  the  lower  and  uppermost 
opposite;  leaves  linear  to  linear-lanceolate,  2^  to  6  in.  long,  2  to  6 
lines  broad,  short-pet ioled;  umbels  many,  often  in  whorls  or  corym- 
bose, densely  many-flowered,  on  peduncles  longer  than  the  pedicels; 
flowers  small,  greenish  white  or  tinged  with  purple;  corolla-lobes 
oblong,  2  lines  long;  horns  slender,  subulate,  exserted  from  the  hood 
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and  incurved  over  the  summit  of  the  disk;  foUic'es  3  or  4  in.  long, 
about  4  lines  in  diameter  at  the  widest  part;  seeds  34  lines  long. 

Forming  patches  in  dry  ground;  distributed  throughout  California, 
but  not  near  the  coast  within  our  limits:  Round  Valley,  WcMermann; 
Clear  Lake;  Putah  Canon,  Brewer;  Sonoma;  Napa  City;  Alameda; 
Walnut  Creek;  Sacramento  and  San  Joaquin  Valleys;  Mt.  San 
Carlos  and  southward  to  Southern  California.     July-Sept. 

2.  A.  speciosa  Torr,  Stem  stout,  2  to  4 J  ft.  high,  leafy  to  the 
top;  soft-tomentose,  or  rarely  glabrate  in  age;  leaves  opposite,  oval  to 
ovate  or  oblong,  transversely  veined,  acute  or  obtuse,  4  to  5 J  in.  long; 
petioles  3  to  5  lines  long;  peduncle  longer  than  the  woolly  pedicels; 
lower  umbels  with  6  to  10  flowers,  the  upper  with  18  or  20  to  as  many 
as  55;  petals  pink  or  reddish  purple;  hoods  with  a  short  involute 
base,  above  this  abruptly  contracted  into  a  nearly  flat  lanceolate  por- 
tion, the  whole  fully  twice  as  long  as  the  stamen-column;  horns  much 
exserted,  incurved  over  the  central  disk;  follicles  soft-spiny,  at  least 
toward  the  apex. 

Along  streams:  Solano  Co.;  common  in  the  Sierra  Nevada.     Marin," 
Contra  Costa  and  Alameda  Cos.,  ace.  to  Greene.     Last  of  May- July. 

3.  A.  eriocarpa  Benth.  Stems  IJ  to  3  ft.  high,  more  or  less 
sharply  angled  below;  herbage  hoary -tomentose,  in  age  more  or  less 
deciduous;  some  of  the  leaves  in  whorls  of  3  or  4,  all  broadly  oblong 
with  truncate  base,  rounded  or  acute  at  apex,  5  to  7  in.  long,  short- 
petioled;  umbels  few  or  several,  mostly  corymbose-clustered  toward 
the  summit,  on  peduncles  equaling  or  rather  longer  than  the  pedicels; 
flowers  3J  lines  long;  corolla  creamy  white;  hoods  with  slight  purplish 
tinge,  shorter  than  the  anthers,  cleft  a  short  distance  down  the  back, 
the  acute  sickle-shaped  horn  little  protruded  from  between  the  acute 
teeth  of  the  cleft. 

Dry  ground:  Potter  Valley  (Mendocino  Co.)  and  Big  Valley  (Lake 
Co.)  to  ^tna  Springs  (Napa  Co.)  and  eastward  to  Putah  Pass,  Jepson. 
Also  in  Santa  Clara  Co.  and  Monterey  Co.  and  southward  to  Fort 
Tejon  and  Southern  California.     July-Aug. 

A.  Fremonti  Torr.  Similar  to  no.  3;  umbels  1  or  2;  peduncles 
not  longer  than  the  pedicels;  hoods  nearly  erect,  equaling  the  anthere, 
rather  evenly  truncate;  horn  broad,  its  apex  subulate,  inflexed  and  a 
little  exserted. — Chico;  Upper  Sacramento;  Little  Lake,  Mendocino 
Co.,  ace.  to  Bot.  Cal.     To  be  looked  for  near  Ukiah. 

4.  A.  vestita  H.  &  A.  Two  and  one-half  to  3  ft.  high, 
unbranched,  white-woolly,  at  length  densely  floccose;  leaves  oppo- 
site, ovate  to  oblong-lanceolate,  the  upper  more  acuminate  and  often 
subcordate  at  base,  short-petioled  or  the  upper  sessile,  4  to  6  in.  long; 
umbels  1  to  4,  the  lateral  sessile,  the  terminal  peduncled;  corolla 
greenish  white  or  purplish,  tomentose  on  the  outside,  its  lobes  3  lines 
long;  hoods  truncate  at  summit  and  entire,  not  exceeding  the  stamen- 
column;  horn  or  crest  blunt,  not  exserted,  attached  to  the  hood. 

Southern  California;  southern  Sierra  Foothills;^  near  San  Francisco 
and  Monterey  ace.  to  Bot.  Cal. 
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5.  A.  cordifolia  (Benth.).  Stems  IJ  to  2J  ft.  high;  herbage 
green  and  more  or  less  purplish,  perfectly  glabrous;  leaves  mostly 
opposite,  rarely  in  3's,  ovate-lanceolate,  with  the  lower  round  or 
elliptic-ovate,  the  upper  ovate  to  ovate-lanceolate  with  cordate- 
clasping  base,  2  to  4  in.  long;  umbels  loosely  many-flowered,  mostly 
in  the  axils  of  bracts  at  the  naked  summit  of  the  stem,  the  filiform 
pedicels  equaling  or  shorter  than  the  peduncles;  corolla  dark  red- 
purple,  its  lobes  3  or  4  lines  long;  hoods  purplish,  oblong,  the  summit 
obliquely  truncate  dorsally  and  produced  at  the  ventral  margins  into 
an  ascending  cusp,  the  fissure  down  the  front  narrow;  follicle  gla- 
brous, 2  to  3 J  in.  long,  often  long-attenuate. — (Gomphocarpus  cordi- 
folius  Benth.) 

North  Coast  Ranges  at  middle  altitudes  (Vaca  Mountains,  Napa 
Mountains,  etc.);    Sierra  Nevada;  Mt.  Shasta. 

6.  A.  Californica  Grreene.  Vegetative  aspect  of  A.  vestita,  but 
commonly  stouter  and  lower;  leaves  opposite,  ovate  or  broadly 
oblong,  4  in.  long,  somewhat  more  or  less,  sharply  acuminate; 
umbels  nearly  sessile,  rather  few-flowered;  corolla  purplish;  hoods 
dark  maroon,  nearly  orbicular,  laterally'  compressed,  centrally 
attached  and  reaching  nearly  to  the  middle  of  the  anthers,  2-cleft 
half-way  down  the  back  and  destitute  of  horn. — (Gomphocarpus 
tomentosus  Gray). 

"Hill  north  of  Coal  Mine,  Mt.  Diablo,"  Brewer,  May  20,  1862; 
Southern  California.     Apr.-May. 

2.  SOLANOA   Greene. 

Perennial  herb  with  strongl}^  flattened  stems  and  opposite  leaves. 
LTmbels  small,  terminal,  globose,  densely  many-flowered,  the  pedun- 
cles longer  than  the   pedicels.     Flowers  purplish  red  outside,  flesh- 
color   within.     Hoods   cleft   dorsally   from    top   to    bottom.      Horns 
•none.     (The  Indian  chief,  Solano,  of  the  Suisunes.) 

1.  S.  purpurascens  (Gray)  Greene.  Stems  2  or  3  from  a  stout 
taproot,  about  1  ft.  long,  prostrate,  flexuous,  purplish  and  purple 
dotted,  the  herbage  canescently-puberulent  but  green;  leaves  thick, 
the  lowermost  elliptic-ovate,  the  upper  broadly  cordate-ovate,  1  to  2 
in.  long;  umbels  2;  flowers  purplish  red  outside,  flesh-color  within, 
about  2  lines  long;  follicles  2  in.  long,  about  5  lines  in  dijimeter  at 
the  widest  part. — (Gomphocarpus  purpurascens  and  Schizonotus 
purpurascens  Gray.) 

North  Coast  Ranges:  open  summit  of  a  mountain  near  the  Geysers, 
Sonoma  Co.,  Towle,  June,  1874;  Snow  Mountain,  Lake  Co.,  Brande- 
gee;  Fout's  Springs,  Colusa  Co.,  Rattan,  June,  1884;  Soldiers' 
Ridge,  Yallo  Bally  Mountains,  July,  1897,  Jepsoti,  growing  on 
the  driest  rocky  slopes;  the  only  known  stations. 

83.   OLEACE>E.      Asn   Family. 

Trees  or  shrubs  with  opposite  and  (in  ours)  pinnate  leaves.  Calyx 
4-cleft  or  none.     Corolla  regular,  2  to  6-cleft  or  -petalous,  or  none. 
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Stiuiieiis  2,  3,  or  4.  Ovary  superior,  2-celled  with  2  or  more  ovules  in 
<nich  cell.  Seeds  anatropous,  with  a  lar^e  straight  embryo  in  hard 
fleshy  endosperm  or  the  endosperm  lacking.  Tne  typical  Oleaceae 
have  simple  leaves  and  a  drupaceous  fruit  as  in  the  Olive  of  cultivation. 

1.  FRAXINUS    L.     Ash. 

Leaves  unequally  pinnate,  exstipulate,  deciduous.  Flowers  small, 
in  small  crowded  panicles,  appearing  just  before  the  leaves  and  from 
separate  buds,  dioecious  or  polygamous.  .  Stamens  (in  our  species)  2. 
Stigma  2-lobed.  Fruit  a  1-seeded  samara,  with  terminal  wing. 
(Chissical  Latin  name  of  the  Ash-tree.) 

Flowers  dioecious;  corolla  none;  leaflets  mostly  sessile,  2  in.  long  or  more  . 

1.  F.  Oregana. 

Flowers  mostly  perfect;  corolla  present;  leaflets  mostly  petiolate,  less  than 

2  in.  long 2.  F.  dipetala. 

1.  F.  Oregana  Nutt.  Oregon  Ash.  Tree  15  to  30  ft.  high  in 
our  district;  leaves  C  to  11  in.  long;  leaflets  5  to  7,  oblong  to  oval, 
acute,  entire  or  somewhat  serrate  toward  the  apex,  pubescent,  espe- 
cially beneath,  glabrate  in  age,  the  lateral  sessile  or  snort-petiolulate, 

2  to  6J  in.  long;  flowers  dicecious;  calyx  of  staminate  flower  ver^- 
short  and  truncate  or  almost  none;  stamens  commonly  2,  sometimes 
3,  rarely  1;  calyx  of  pistillate  flower  with  toothed  lobes,  shorter  than 
the  ovary,  persistent;  ovary  contracted  into  a  stout  style  with  2  con- 
spicuous stigmatic  lobes;  fruit  oblong-lanceolate,  IJ  to  2  in.  long; 
body  of  fruit  clavate,  6  to  7  lines  long,  with  edges  margined  from 
near  the  base,  widening  above  into  a  longer  wing. 

Along  the  Sacramento  River  and  Coast  Range  streams,  especially 
toward  the  coast:  Stockton,  Snnford;  Napa  Valley,  Torrey;  Cazadero, 
Setchell;  Ross  Valley,  Jepnon.  Always  in  rich  soil.  Apr.-May. 
Fruiting  from  June  to  Nov. 

2.  F.  dipetala  H.  &  A.  Shrub,  6  to  12  ft.  high;  leaves  2  to  6  in. 
long;  leaflets  3  to  9,  green  above,  yellowish  green  beneath  when 
young,  oblong,  coarsely  serrate  above  the  middle,  mostly  petiolulate, 

3  to  IJ  in.  long;  flowers  mostly  perfect;  calyx  less  than  a  line  long; 
corolla  white,  3  lines  long,  consisting  of  2  distinct  oval  petals 
abruptly  narrowed  at  base  into  very  short  claws;  stamens  as  long  as 
the  corolla;  filaments  slender,  shorter  than  the  anthers;  style  slightly 
lobed  at  apex;  fruit  linear-  to  spatulate-oblong,  the  terminal  wing 
frequently  emarginate  at  apex. 

Canon  sides.  Coast  Ranges:  Vaca  Mountains,  Jepnon^  south waixl  to 
San  Bernardino  Co.,  Pnris/i, 

84.  CONVOLVULACE>E.      Morning-glory  Family. 

Chiefly  twining  or  prostrate  herbs,  or  one  species  suflTrutescent. 
Leaves  alternate,  or  the  plants  leafless  and  parasitical.  Flowers 
!'egular,  perfect,  5-merous  (rarely  4-merous),  except  the  pistil  which 
is  commonly  2-merous.  Sepals  distinct,  imbricated,  persistent,  often 
unequal.     Corolla  usually  snowy,  campanulate,  plaited   in  the  bud. 
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Stamens  attached  near  the  base  of  the  corolla.  Ovary  superior, 
commonly  2-celled,  with  2  ovules  in  each  cell.  Styles  1  or  2. 
Fruit  most  frequently  a  capsule.     Embryo  with   folded  cotyledons. 

Ovary  2-parted ;  styles  2,  distinct  or  united  at  base  only;  creeping  herbs  .  . 

1.  DiCHONDBA. 

Ovary  entire. 
Style  1,  entire  or  cleft  at  the  apex  only;  prostrate  or  twining  herbs,  one 

species  woody  at  base 2.  Convolvulus. 

Styles  2,  distinct. 

Erect  non-twining  leafy  herb 3.  Cressa. 

Parasitic  leafless  twining  herbs 4.  Cuscuta. 

1.  DICHONDRA   Forst. 

Creeping  perennial  herbs  with  filiform  stems.  Leaves  reniform  or 
round-cordate,  entire.  Peduncles  short,  naked,  l-flowered.  Corolla 
deeply  5-cleft  or  -parted,  the  lobes  imbricated  in  the  bud.  Stamens 
short.  Ovary  2-parted,  forming  2  indehiscent  or  irregularly  burst- 
ing utricles  in  fruit.  Styles  2,  distinct  or  united  at  base.  Seed 
solitary.  Cotyledons  linear,  entire.  (Greek  di,  double,  and  chondra, 
grain,  on  account  of  the  deeply  parted  or  twin  fruit.) 

1.  D.  re  pens  Forst.  Stems  slender,  partly  subterranean,  rooting 
freely;  leaves  glabrous  or  soft-pubescent,  i  to  1  in.  wide,  on  long 
petioles;  corolla  yellow,  1  to  IJ  lines  long,  rather  shorter  than  the 
obovate  to  spatulate  sepals. 

Introduced:  Mt.  Tamalpais;  Mountain  Lake,  San  Francisco;  near 
Ocean  View;  Monterey. 

2.  CONVOLVULUS  L.     Bindweed.     Morning-glory. 

Twining  or  prostrate  herbs.  Sepals  5.  Corolla  funnelform  to 
campanulate.  Style  entire,  or  cleft  at  the  apex  only.  Stigmas  2, 
ovate  to  linear.  Stamens  included.  Capsule  globose  with  4  seeds 
in  2  cells  (or  by  abortion  1-celled),  mostly  2  to  4-valved.  (Latin 
convolvo,  to  entwine.) 

Flowers  showy,  1  to  2  in.  long;  perennials. 
Calyx  enclosed  by  a  pair  of  broad  bracts;  peduncles  l-flowered ;  perennial 
herbs. 
Corolla  pink,  purple,  or  lavender. 

Leaves  reniform,  glabrous;  slightly  succulent  seaside  herb 

1.  C.  Soldanella. 
Leaves  ovate-lanceolate,  sagittate  at  base,  acuminate  at  apex,  2  in. 
long,  sparsely  hirsute;  bracts  cordate  at  base.2,  C.  sepium. 
Corolla  white  or  creamish;  leaves  ovoid  or  deltoid,  sagittate,  mostly  1 
in.  long;  trailing  or  often  nearly  acaulescent. 

Herbage  white  with  a  velvety  tomentum 3.  C.  villosue. 

Herbage  green A.  C.  subacaulis. 

Calyx  not  enclosed  by  bracts;    peduncles  often  more  than  l-flowered; 
leaves  sagittate. 
Stems  climbing  over  shrubs  and  trees,  woody  below;  bracts  subulate- 
lanceolate,  situated  about  their  own  length  from  the  calyx 

5.  C.  luteolus. 
Stems  herbaceous,  prostrate;  peduncles  with  a  pair  of  bracts  near  the 

middle 6.  C  arvensis. 

Flowers  small,  3  lines  long;  leaves  not  sagittate;  annual.  7.  C.  pentapetaloidea. 

1.  C.  Soldanella  L.     Shore  Morning-glory.     Stems  prostrate, 
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4 
f  to  IJ  ft.  long;  herbage  glabrous  and  slightly  succulent;  leaves 
thick,  reniform,  deep  green  and  shining,  1  to  2  in.  broad,  mostly 
broader  than  long,  on  stout  petioles;  corolla  short  and  rather  broadly 
funnel  form,  IJ  to  2  in.  broad,  pinkish  or  pale  purple;  capsule 
becoming  1-celled. 

Sandy  beaches  of  the  seashore:  San  Francisco  and  north  and  south 
along  the  coast.     Apr.-June. 

2.  C.  sepium  L.  Hedge  Bindweed.  Stems  from  a  slender 
horizontal  rootstock,  often  several  ft.  long,  climbing  on  herbaceous 
plants  or  trailing;  herbage  nearly  glabrous;  leaves  ovate-lanceolate, 
acun)inate  at  apex,  hastate  at  base,  2  to  3  in.  long,  on  slender 
petioles  shorter  than  the  blade;  peduncles  longer  than  the  leaves, 
1 -flowered;  bracts  ovate,  cordate  at  base,  completely  enclosing  the 
calyx;   corolla  pinkish,   I  to  2  in.  long. — (C.  limnophilus  Greene.) 

Introduced  in  the  Suisun  Marshes.  June.  The  plant  of  the 
Eastern  U.  S.  often  has  white  flowers,  as  is  likely  to  be  the  case 
with  us. 

3.  C.  villosus  (Kell.)  Gray.  Similar  to  the  next  in  habit  and 
equally  variable,  the  whole  plant  white  with  a  dense  velvety  tomen- 
tum;  leaves  sharply  triangular  or  ovoid,  sagittate,  the  lobes  entire  or 
shallowly  sinuate;  peduncles  1-flowered,  often  flexuous  or  curved, 
especially  in  age;  corolla  funnelform,  creamy  white,  IJ  in.  long 
or  less. 

High  dry  slopes  of  the  Coast  Ranges:  Monterey;  Mt.  Diablo; 
Conn  Valley,  Napa  Co.;  Mt.  St.  Helena  and  northward  to  Mt. 
Shasta.     Sierra  Nevada.     May-June. 

4.  C.  subacaulis  (H.  &  A.)  Greene.  Stems  1  to  16  in.  long, 
when  short  erect,  when  longer  trailing,  or  frequently  acaulescent; 
leaves  thin,  hirsutulous  with  somewhat  ^pressed  hairs,  ovoid  or 
deltoid,  hastate  or  truncate  at  base,  mostly  1  in.  long;  peduncles 
l-flowered,  J  to  1  in.  long;  bracts  smallish,  embracing  but  not  enclos- 
ing the  calyx;  corolla  campanulate- funnel  form,  angularly  5-lobed,  IJ 
to  2  in.  broad,  white  or  creamish,  with  purplish  exterior. 

Dry  hills  from  Yacaville  and  Conn  Valley  (Napa  Co.)  to  Santa 
Clara  Co.,  Monterey  and  southward.     Apr.-June. 

5.  C.  luteoius  Gray.  Climbing  over  trees  and  shrubs  6  to  20  ft. 
in  height,  the  stems  woody  below;  leaves  glabrous  and  glaucous, 
sagittate  at  base,  the  upper  portion  or  terminal  lobe  varying  from 
triangular  to  narrowly  lanceolate;  basal  lobes  large,  very  variable, 
sometimes  nearly  as  large  as  the  terminal  lobe,  angular,  shallowly 
2-lobed  or  somewhat  saliently  and  acutely  lobed;  blades  1  to  2  in.  in 
length  from  summit  of  petiole  to  apex,  the  width  from  tip  to  tip  of 
lobes  often  as  much  or  more;  peduncles  1  to  5,  commonly  1  to 
8-flowered,  2  to  5  in.  long;  bracts  subulate-lanceolate  or  oblong  and 
acute,  distant  their  length  to  J  their  length  from  the  calyx;  corolla 
open-funnelform,  white,  the  exposed  portion  of  the  folds  purplish,  1 
to  1 J  in.  long;  limb  not  lobed,  scarcely  angular;  capsule  1-celled. 

Common  throughout  the  Coast  Ranges.     Apr.-June;  or  near  the 


388  C50NV0LVULACEiE. 

• 
coast  flowering  until   Nov.     Passing   into  C.  occideutalis  Gray   of 
Southern  California  in  which  the  bracts  are  larger  and  enclose  the 
calyx. 

Var.  Solanensis.  Largest  leaves  2^  in.  broad,  almost  triangular, 
the  lateral  margins  from  the  outer  angle  of  the  lobes  to  the  apex 
nearly  straight;  basal  lobes  shallowly  sinuate. — Vaca  Mountains. 

Var.  purpuratus  Greene.  Limb  -of  corolla  rose-purple,  varying 
to  white  on  the  same  plant. — Angel  Island;  Marin  Co.;  Presidio,  San 
Francisco. 

6.  C.  arvensis  L.  Common  Bindweed.  Perennial;  herbage 
minutely  villous-pubescent  or  almost  glabrous;  stems  prostrate,  1  to 
several  ft.  long,  from  roots  which  descend  to  great  depth;  leave* 
oblong-  or  triangular-sagittate,  J  to  1  or  2  in.  long,  on  petioles  ^ 
as  long;  peduncles  commonly  1  (sometimes  2  or  3)-flowered,  with  a 
pair  of  subulate  or  spatulate  bracts  near  the  middle;  corolla  white, 
purplish  outside,  neither  lobed  nor  angled,  1  to  IJ  in.  broad. 

The  most  troublesome  weed  yet  naturalized  in  California,  especially 
vexatious  to  horticulturists  and  vineyardists.  Flowering  from  May 
through  the  summer  and  autumn. 

7.  C.  pentapetaloides  L.  DiflTusely  branched  from  the  base,  the 
branches  6  to  18  in.  long,  puberulent  or  hairy;  leaves  linear  or  oblong- 
oblanceolate,  narrowed  to  a  petiole,  1  to  3  in.  long;  peduncles  with  a 
pair  of  small  spatulate  or  subulate  bracts  below  the  flower,  l-flowered, 
retrocurved  in  fruit,  J  to  1  in.  long;  sepals  more  or  less  hairy  with 
subscarious  margin;  corolla  purplish,  3  lines  long,  deeply  5-cleft. 

Naturalized  from  Europe:  Lower  San  Joaquin  Valley;  Antioch, 
Mrs.  Ctir?'au,  June,  1884;  Estrella,  Jared. 

3.  CRESSA  L. 

Low  canescent  perennial  herb  with  erect  or  diffuse  non-twining 
stems.  Sepals  5,  nearly  equal.  Corolla  white,  its  tube  oblong- 
campanulate,  equaling  the  sepals;  limb  5-parted  into  lightly  con  vo- 
lute-imbricate lobes  which  are  somewhat  induplicate  in  the  bud. 
Filaments  filiform,  exserted  from  the  throat  of  the  corolla;  ovary 
2-celled,  4-ovuled.  Capsule  by  abortion  often  1-seeded.  (Greek 
Kressa,  a  Cretan  woman.) 

1.  C.  Cretica  L.  Commonly  densely  branched  from  the  base, 
forming  low  tufted  plants  3  to  6  in.  high;  leaves  oblong-ovate,  2  to  4 
or  5  lines  long,  almost  sessile;  flowers  short-pediceled  in  the  axils; 
sepals  oblong-ovate,  acute,  2  lines  long;  corolla-lobes  oblong-ovate; 
ovary  long-hairy. 

Alkaline  lands  from  near  Vacaville  southward,  especially  common  in 
the  San  Joaquin  Valley,  often  covering  thousands  of  acres.     May. 

4.  CUSCUTA  L.     Dodder. 

Annual  parasitical  leafless  herbs,  destitute  of  green  color,  with 
twining  flliform  stems.  Flowers  small,  in  lateral  heads  or  clusters. 
Calyx  colored  like  the  corolla,  deeply  6-cleft.     Corolla  campanulate 
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or  somewhat  urn-shaped  to  short-tubular,  with  6  usually  spreading 
lobes  imbricated  in  the  bud,  and  as  many  small  scales  or  appendages 
inserted  in  the  tube  below  the  stamens,  or  none.  Ovary  globular, 
2-celled,  4-ovuled.  Styles  in  ours  distinct,  persistent.  Stigma  glo- 
bose. Capsule  1  to  4-seeded,  ours  indehiscent.  The  embryo  is  devoid 
of  cotyledons.  The  seed  germinates  on  the  ground  and  the  twining 
stems  become  parasitic  by  means  of  suckers  which  penetrate  the  bark 
of  the  host.     (Derivation  doubtful.) 

• 

Capsule  pointed  or  conical;  corolla-tube  with  fimbriate  scales. 

Corolla-lobes  %  as  long  as  the  cylindrical  tube 1.  C.  subinclma. 

Corolla-lobes  as  long  as  the  shallow-campanulate  tube  .  .  2.  C.  salina. 
Capsule  depressed-gbobose. 

Flowers  in  dense  globose  clusters;  scales  present 3.  C  arvensis. 

Flowers  in  loose  cymes;  scales  none 4.  (7.  Calif ornica. 

1.  C.  subinclusa  Dur.  &  Hilg.  Stems  commonly  stout;  flowers 
2J  to  3  lines  long,  sessile  or  short-pediceled,  at  length  in  large  dense 
clusters  J  to  IJ  in.  thick;  calyx-lobes  overlapping,  ovate-lanceolate, 
about  J  the  length  of  the  cylindrical  corolla-tube;  lobes  of  the  corolla 
ovate-lanceolate,  minutely  crenulate,  scarcely  more  than  J  the  length 
of  the  tube;  anthers  oblong  or  oval,  nearly  sessile;  scales  narrow, 
fimbriate,  opposite  the  stamens  but  reaching  only  to  the  middle  of  the 
tube;  styles  slender,  mostly  longer  than  the  ovary;  ovary  capped  by 
the  withered  corolla. 

Very  common  on  Poison  Oak  and  other  shrubs  and  herbs,  often 
occurring  on  Salix  and  making  thick  tangles  1  to  2  ft.  across.  Calyx 
sometimes  reddish;  lobes  of  the  corolla  mostly  erect;  tub^  sometimes 
narrowed  above. 

2.  C.  salina  Engelm.  Marsh  Dodder.  Stems  slender;  flowers 
IJ  lines  long;  calyx-lobes  ovate-lanceolate,  as  l.ong  as  the  shallow- 
campanulate  tube  of  the  corolla  and  as  the  corolla-lobes;  these  ovate, 
denticulate,  overlapping;  filaments  about  as  long  as  the  oval  anthers; 
scales  fringed,  mostly  shorter  than  the  tube,  sometimes  much  reduced 
and  on  the  base  of  the  tube;  styles  equaling  or  shorter  than  the  ovari^; 
capsule  surrounded  by  the  withered  corolla,  mostly  1-seeded. 

Very  abundant  on  Salicornia  and  other  saline  herbs,  entangling 
them  with  its  webs  of  thread-like  stems,  which  in  spring  color  the 
salt  marshes  with  small  patches  of  golden  color.  Flowering  July- 
Sept. 

3.  C.  arvensis  Beyrich.  Stems  pale;  flowers  in  dense  globose 
clusters  J  in.  thick;  calyx-lobes  obtuse,  broad;  corolla  1  line  long, 
with  acuminate  lobes  and  short  and  broad  tube,  in  age  remaining  at 
base  of  capsule;  scales  deeply  fringed. 

Alvarado  Marshes,  on  Xanthium. 

4.  C.  Californica  Choisy.  Stems  capillary;  flowers  small,  1  to  IJ 
lines  long,  in  loose  cymes;  pedicels  frequently  much  thickened  below 
the  flower;  calyx-lobes  with  short-attenuate  spreading  tips;  corolla- 
lobes  lanceolate-subulate,  equaling  or  longer  than  the  campanulate 
tube,  mostly  reflexed  in  antbesis;  scales  none,  sometimes  repre- 
sented by  inverted  arches  or  V-shaped  thickenings  alternatiuG;  '««\\.Vv 


390  SOLANACE^. 

the  stamens,  but  situated  near  the  base  of  the  tube;  anthers  liuear- 
oblong,  nearly  or  quite  equaled  by  the  filaments;  styles  slender, 
mostly  longer  than  the  ovary;  capsule  depressed-globose,  mostly  2  or 
3 -seeded. 

On  Eriogonum,  Adenostoma,  etc.  Infrequent  in  the  Bay  Region: 
Conn  Valley;  Morrison  Canon,  Niles,  June  20,  1897,  in  fl.,  anthers 
sessile  at  the  sinuses  of  the  corolla;  Pacheco  Pass,  on  Esehscholtzia, 
Brewer  J  no.  1292. 

85.  SOLANACE>E.     Nightshade  Family. 

Ours  herbs  (one  species  a  soft-woody  shrub)  with  alternate  leaves. 
Flowers  hypogynous,  regular,  perfect  and  commonly  5  (rarely  4)- 
merous,  except  the  superior  ovary  which  is  2-celled  or  falsely  4-cellea. 
Flowers  solitary,  umbellate,  cymose  or  paniculate,  on  lateral  or  ter- 
minal peduncles.  Calyx  toothed,  lobed  or  cleft.  Stamens  as  many 
as  the  lobes  of  the  corolla  and  alternating  with  its  divisions.  Fruit  a 
berry  or  a  capsule. 

Corolla  tubular  or  funnelform;  fruit  a  capsulQ. 

Capsule  2-celled,  smooth;  flowers  in  a  terminai  panicle  ...  1.  Nicotiana. 

Capsule  falsely  4-celled,  prickly;  flowers  solitAy,  very  large  .  2.  Datxtra. 
Corolla  rotate;  fruit  a  berry;  flowers  in  umbelsior  cymes  ...  8.  Solanum. 

1.  NICOTIANA  L.    Tobacco. 

Heavy  scented  usually  viscid-pubescent  herbs  (except  one)  with 
entire  leaves  and  panicled  flowers.  Calyx  persistent,  more  or  less 
investing:  the  fruit,  5-toothed  or  -lobed.  Corolla  funnelform  or  salver- 
form,  plicate  and  somewhat  imbricate  in  the  bud.  Filaments  filiform, 
mostly  included.  Ovary  2-celled,  with  large  and  thick  placentae. 
Fruit  a  smooth  2-celled  capsule,  septicidal,  and  the  valves  promptly 
2-cleft  at  apex,  thus  seeming  as  if  4-valved.  Seeds  small,  numerous. 
(Jean  Nicot,  1630-1600,  French  diplomat  and  author  of  the  most 
ancient  dictionary  of  the  French  language,  but  more  celebrated  as 
having  introduced  tobacco  into  France  from  Portugal.) 

Annuals ;  flower  white. 
Cauline  leaves  sessile;  calyx-teeth  as  long  as  tube;  corolla-limb  broad. .  . 

1.  y.  Bigelovii. 
Cauline  leaves  petioled;  calyx-teeth  commonly  short,  J^  to  )^  as  long  as 

tube ;  corolla-limb  narrow 2.  N.  attenuata. 

Perennial  soft- woody  shrub;  flowers  yellow;  throat  of  corolla  constricted 
under  the  narrow  limb S.  N.  glauca. 

1.  N.  Bigelovii  Wats.  Stem  simple  at  base  and  branched  above, 
or  branched  near  the  base,  1  j  to  2  ft.  high;  herbage  with  glandular 
indument,  very  ill-smelling;  radical  leaves  oblong-ovate,  acute, 
petioled;  cauline  similar,  sessile  (the  lower  sometimes  petioled),  often 
contracted  above  the  middle  into  a  lanceolate  apex,  the  uppermost 
lanceolate;  flowers  few,  mostly  remote  along  the  branches;  calyx  with 
slender  teeth  as  long  as  the  tube;  corolla-tube  IJ  in.  long,  the  limb 
1  in.  wide;  filaments  unequally  inserted  high  in  the  tube,  glabrous; 
capsule  obtuse,  shorter  than  the  calyx. 
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Lake  Co.;  Kussian  River  Valley;  Napa  Valley;  Princeton;  plains 
of  Solano  Co.  and  southward  in  the  San  Joaquin  Valley.  July-Sept. 
Flowers  closing  during  the  day  and  opening  .in  the  evening.  This 
and  the  next  used  hy  tne  Indians  as  a  smoking  tohacco. 

2.  N.  attenuata  Torr.  Hahit  of  the  preceding;  glandular- 
puhescent  and  odorous  much  as  the  preceding;  lower  leaves  broadly 
ovate,  the  upper  varying  to  narrowly  lanceolate,  all  petioled;  flowers 
many,  disposed  in  clusters  along  and  terminating  the  oranches;  calyx- 
teeth  triangular-lanceolate,  J  or  J  the  length  of  the  calyx-tube,  rarely 
subulate  and  as  long;  corolla-tube  1  in.  long,  with  narrow  limb  3  to  6 
lines  in  diameter;  filaments  equally  inserted  low  down  in  tlie  tube, 
pubescent  below  the  middle;  capsule  longer  than  the  calyx,  at  least 
in  the  forms  with  short  calyx-teeth. 

Common  throughout  California,  especially  towards  the  interior: 
Napa  Valley;   Stockton,    etc.     July-Nov.     Vespertine   as  the  last. 

3.  N.  glauca  Graham.  Tree  Tobacco.  Soft-woody  evergreen 
shrub  6  to  16  ft.  high,  very  slender  and  loosely  branching,  with  gla- 
brous and  glaucous  herbage;  leaves  ovate,  entire,  8  in.  long,  on 
petioles  4  in.  long;  uppermost  leaves  reduced,  ovate  to  oblong; 
flowers  in  terminal  panicles;  calyx  unequally  5-toothed,  IJ  in.  long; 
corolla  IJ  in.  long,  its  tube  dilated  above  summit  of  the  calyx,  the 
stamens  inserted  at  this  point;  throat  of  corolla  constricted  just  below 
the  short  shallowly  5  (occasionally  4)-lobed  limb;  anthers  and  stigma 
in  throat  of  corolla;  ovary  seated  on  a  yellowish  disk;  capsule  oblong, 
^  in.  long. 

Introduced  from  southern  South  America  and  becoming  common  in 
waste  places  about  interior  towns:  Vacaville  (first  noted  about  1887); 
Napa  Valley;  San  Leandro,  Dar;/;  abundant  in  Alameda  Creek  near 
Niles;  New  Almaden;   Hollister,  Setchell;  San  Joaquin  Valley. 

2.  DATURA  L.     Thorn-Apple. 

Coarse  rank-smelling  herbs.  Flowers  large,  on  short  peduncles  in 
the  forks  of  the  branching  stem.  Calyx  -prismatic  or  tubular, 
5-toothed,  in  our  species  at  length  circumscissile  near  the  base,  the 
lower  part  persisting  as  a  collar  or  rim  beneath  the  capsule.  Corolla 
funnelform-with  ample  limb,  convolute-plicate  in  the  bud.  Stamens 
included;  filaments  long  and  filiform.  Stigmas  bilamellar.  Capsule 
prickly  or  spiny,  4-valved  from  the  top  or  the  valves  indefinite;  the 
placentae  project  from  the  axis  into  the  middle  of  the  cells  and  connect 
with  the  walls  by  a  partition  imperfect  at  the  top  and  thus  form  a 
falsely  4-celled  ovary  and  capsule.  (Derived  from  the  Hindoo  name, 
dhatura.) 

c:alyx  not  prismatic,  tubular;  corolla  large,  6  to  8  in.  long;  capsule  nodding 
on  the  short  recurved  pedicel,  indefinitely  valved  or  bursting  irregularly, 
the  subtending  persistent  base  of  the  calyx  rotate.  .  .  1.  D.  meteloides. 
('alyx  prismatic;  corolla  comparatively  small,  4  in.  long  or  less;  capsule 
erect,  definitely  4-valved,  the  subtending  persistent  base  of  the  calyx 
reflexed. 

Corolla  purple ;  spines  subequal 2.  7).  Tatula. 

Corolla  white;  spines  very  unequal S.  D.  -S'tramonium. 
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1.  D.  meteloides  DC.  Tolguacha.  Ei-ect  branching  plants 
2  or  3  ft.  high;  leaf-blades  broadly  ovate,  sinuate-dentate  below  the 
acute  apex  or  nearly  entire;  petioles  J  to  §  as  long;  calyx  cleft  idto  5 
lanceolate  teeth;  corolla  with  funnelform  throat;  limb  3  to  6  in.  wide, 
with  5  slender  subulate  teeth  J  to  J  in.  long;  anthers  white,  J  in.  long; 
capsule  globose,  1  in.  long,  densely  spiny;  spines  short,  2  lines  long, 
pustulate-dilated  and  pubescent  at  base;  seeds  2  lines  long,  light- 
colored,  flat,  smooth. 

Widely  distributed  in  California  from  Lagoon  Valley,  Solano  Co., 
to  Stockton  and  southward  to  Southern  California.  Common  in  the 
San  Joaquin  Valley.     July-Sept. 

2.  D.  Tatula  L.  Purple  Thorn-Apple.  Plants  1  or  2  ft.  high; 
stems  purplish;  corolla  purplish,  3  to  4  in.  long,  the  limb  2  in.  wide 
or  less;  anthers  purple,  2  lines  long;  capsule  ovoid,  with  many  very 
stout  subequal  prickles;  seeds  thickish,  brown,  finely  pitted  and  rugose, 
or  with  umbilicate  markings. 

Introduced,  not  common:  Russian  River  Valley;  Olema,  Marin  Co.; 
Monterey. 

3.  D.  Stramonium  L.  Stramonium.  Similar  to  the  preceding, 
but  the  stems  greenish  and  the  flowers  white;  capsule  with  few  spines, 
the  lower  much  shorter  than  the  very  stout  upper  ones  which  are  f  in. 
long. 

Introduced,  rare:  Stockton,  H.  P.  Fiich. 

3.  SOLANUM    L.     Nightshade. 

OursJierbs.  Flowers  in  umbels  on  short  lateral  or  terminal  pedun- 
cles. Calyx  of  5  divisions.  Corolla  rotate,  5-lobed,  with  scarcely  any 
tube.  Anthers  almost  sessile,  lightly  connate  into  a  cylinder  sur- 
rounding the  style,  opening  by  a  small  pore  at  the  apex  or  longitudi- 
nally dehiscent.  Fruit  a  berry  with  several  seeds.  (Latin  name  of 
the  Nightshade,  from  solamen,  quieting.) 

Annual;    peduncles  longer  than  the  pedicels;  corolla  small,  5-cleft:  var. 

Douglasii  of -. 1.  S.  nigrum. 

Perennial;   peduncles   much  shorter   than  the  pedicels  or  almost  none; 
corolla  larger.  5-angled  or  -lobed,  with  greenish  glands  at  base. 
More  or  less  suff rutescent ;  pubescence  tomentose,  of  branched  hairs.  .  .  . 

3.  S.  umbelliftrum. 

Herbaceous  or  nearly  so;  pubescence  viscid,  of  simple  hairs 

2.  S.  Xanti. 

1.  S.  nigrum  L.  var.  Douglasii  Gray.  Black  Nightshadk. 
Low  spreading  annual,  often  several  ft.  across,  dark  green  and  gla- 
brous, more  or  less  conspicuously  scabrous  on  the  angles  of  the  stem; 
leaves  elliptic-ovate,  acute,  narrowed  to  a  petiole,  entire,  toothed  or 
angulate-sinuate,  1  to  8  in.  long  or  the  very  lowest  6  in.  long;  corolla 
small,  whitish,  aging  to  purplish,  2  to  3  lines  broad,  its  segments 
oblong-lanceolate  and  ciliolate  toward  the  apex;  filaments  ana  style 
pubescent;  fruiting  peduncles  A  in.  long  or  more,  bearing  3  to  6 
berries  on  more  or  less  recurved  pedicels;  berries  blue-black,  nearly 
as  large  as  peas.        -• 
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Waste  ground,  commonly  in  shade  or  in  moist  places,  flowerinu: 
through  the  summer  into  early  winter.  Plants  from  the  south 
(Monterey  to  Southern  California)  have  corollas  5  lines  wide. 

S.  viLLOsuM  Lam.,  a  villous-hirsute  annual  of  the  Old  World  with 
minute  white  corollas  and  green  berries,  was  collected  at  West 
Berkeley,  1891,  by  Greene.  S.  tuberosum  L.,  the  Common 
Potato,  with  leaves  pinnate  and  large  and  minute  leaflets  intermixed, 
is  occasionally  found  beyond  the  boundaries  of  cultivated  fields 
(Howell  Mountain). 

2.  S.  Xanti  Gray.  Stems  herbaceous,  several  to  many  from  a 
perennial  base,  erect  or  decumbent,  mostly  simple,  slender  and 
sparsely  leaved,  IJ  to  2  ft.  long;  pubescence  somewhat  viscid  and  of 
simple  hairs;  leaves  thinnish,  elliptic-ovate,  at  base  obtuse,  truncate 
or  subcordate,  on  petioles  5  lines  long  or  less;  flowers  few  in  an  umbel 
or  cyme,  light  azure  or  fading  darker  blue,  5  or  6  lines  in  diameter. 

High  mountain  ridges  near  Vacaville;  common  in  Southern  Cali- 
fornia (the  flowers  a  full  inch  in  diameter);  occasionally  collected  in 
the  Sierra  Nevada  at  middle  elevations.     Mar.-May. 

3.  S.  umbelliferum  Esch.  More  or  less  sufli'utescent,  2  to  3 
ft.  high,  the  stems  deep  green,  mostly  6-angled  or  -ridged;  finely 
pubescent-tomentose,  the  hairs  branched;  leaves  elliptic-ovate,  1  to  2 
in.  long  or  less,  thickish,  on  petioles  2  to  3  lines  long;  flowers  in 
umbels;  peduncles  short  or  almost  none;  the  pedicels  4  to  8  lines 
long;  calyx  5-lobed,  corolla  blue,  sometimes  white,  10  lines  broad, 
shallowly  5-lobed  with  6  pairs  of  greenish  glands  near  the  bjfse; 
anthers  2  lines  long,  the  filaments  merely  evident;  berry  when  fully 
ripe,  dull  white  with  a  greenish  tone  toward  the  base,  4  to  8  lines  in 
diameter. 

Hill  country  of  the  Coast  Ranges,  especially  along  gulches  or  in 
caiions  toward  the  coast  (apparently  not  in  inner  Coast  Ranges); 
Sierra  Foothills.  Flowering  all  the  year.  The  notes?  which  follow 
were  derived  from  plants  at  Berkeley.  Pedicels  and  calyx  often 
purplish.  Calyx-lobes  variable  in  their  degree  of  union.  Umbels 
on  lateral  branchlets  which  are  often  borne  on  the  upper  portion  of 
long  sterile  shoots  of  the  preceding  year.  The  terminal  umbels  soon 
become  lateral  by  the  development  of  the  branch  in  the  axil  of  the 
first  leaf  below  the  inflorescence.  Branches  soon  naked  by  the  early 
fall  of  the  leaves,  the  joint  just  above  the  base  of  the  petiole  marked 
by  a  faint  transverse  purple  band;  persistent  leaf-base  conspicuous; 
some  of  the  leaves  rarely  2  or  3-lobed  at  base  or  pinnatifid. 

Greene  has  a  S.  cupuliferum  (Erythea,  iii.  12)  from  Marin  and 
Napa  Cos.,  distinguished  by  its  depressed  habit,  papillose-scabrous 
herbage,  short  simple  pustulate  hairs,  pedicels  1  in.  long  and  flat 
rotate  corolla  not  wavy  by  the  elevation  of  the  middle  of  each  lobe 
as  in  S.  umbelliferum. 


394  SCROPHULARIACEiE. 

86.  SCROPHULARIACE>E.     Figwort  Family. 

Ours  herbs  excepting  Diplacus  and  some  species  of  Pentstemon 
and  Castilleja.  Leaves  opposite  or  alternate.  Flowers  complete. 
Stamens  4,  in  2  pairs  (one  pair  shorter  than  the  other),  or  one  pair 
sterile,  or  stamens  2  only,  always  inserted  on  the  corolla.  ^  Verbascum 
has  5  perfect  stamens  and  in  several  genera  the  fifth  stamen  is  present 
as  a  sterile  filament  or  rudiment.  Corolla  commonly  bilabiate,  with 
2  lobes  in  the  upper  lip  (or  this  galeate),  and  3  in  the  lower,  6r  some- 
times nearly  regular  and  with  either  4  or  5  lobes.  Calyx  synsepalous 
or  sometimes  chorisepalous.  Ovary  superior,  1-celled;  style  1.  Fruit 
a  2-celled,  2-valved  capsule,  with  septicidal  or  loculicidal  dehiscence, 
or  opening  near  the  apex  by  pores;  seeds  numerous  or  often  few,  with 
a  minute  mostly  straight  embryo  in  abundant  endosperm.  An  impor- 
tant family  biologically,  the  species  in  California  numerous,  and  many 
of  them  the  showiest  of  West-American  plants.  All  of  the  Californian 
genera  are  represented  in  the  region  of  San  Francisco  Bay,  save  the 
monotypic  annual  Mohavea,  of  the  Mohave  desert;  this  allied  to 
Antirrhinum,  but  fertile  stamens  only  2.  Few  extra-limital  species 
are  here  noticed,  since  as  a  whole  they  are  to  be  recognized  only  by 
critical  marks. 

A.  Leaves  alternate;  anther-bearing  stamens  6. 

Corolla  nearly  regular,  rotate,  with  short  tube;  filaments  (or  some  of  them) 
very  hairy 1.  Verbascum. 

B.   Leaves   opposite,  or  the  upper   sometimes  alternate;    anther-bearing^ 

stamens  less  than  6. 

Corolla  with  a  spur  or  sap  at  base  of  tube  on  lower  side,  often  with  a  promi- 
nent palate  nearly  closing  the  throat;  stamens  4,  all  with  anthers; 
capsule  opening  by  pores  or  chinks  near  the  apex. 

Corolla-tube  with  a  sac  at  base;  palate  closing  tne  throat 

2.  Antirrhinum. 
Corolla-tube  with  a  spur  at  base;  palate  seldom  closing  the  throat 

3.  LiNARIA. 

Corolla  without  spurs  or  sacs  at  base  of  tube,  bilabiate  to  nearly  regular; 
upper  lip  not  galeate. 
Stamens  with  anthers  4;  fifth  stamen  present  as  a  sterile  filament,  scale, 
or  mere  gland. 
Annuals;  nfth  stamen  present  as  a  rudiment  or  gland. 
Corolla  strongly  declined,  strongly  bilabiate;  middle  lobe  of  lower  lip 
folded  lengthwise  into  a  sac  enclosing  the  stamens  and  style.  .  .  . 

4.  COLLINSIAt 

Corolla  minute,  little  declined,  the  lobes  rotately  spreading;  some 
cauline  leaves  ternately  divided  or  parted  ....   6.  Tonella. 
Perennials. 
Corolla  short,  inflated,  with  4  lobes  erect  and  1  reflexed;  sterile  stamen 

a  scale  on  upper  lip 6.  Scropjeiularia. 

Corolla  tubular,  from  strongly  to  obscurely  bilabiate;  sterile  filament 
conspicuous,  about  equaling  the  fertile  ones  .  .  .   7.  Pentstemon. 
Stamens  4,  all  with  anthers  (except  no.  10) ;  fifth  stamen  wholly  absent. 
Calyx  5-toothed. 
Corolla  tubular  or  funnelform,  often  elongated. 
Calyx  5-angled,  plicate-carinate  -or  prismatic. 

Shrubs 8.  Diplacus. 

Herbs 9.  Mimulus. 

Calyx  not  prismatic,  slightly  5-sulcate;  stamens  4,  2  fertile;  annual. 

10.  MIMETANTHE. 
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Corolla  open-campanulate;    stems  creeping,  bearing  tufts  of   leaves 

and  flower-scapes;  diminutive  annual 11.  Limosella. 

Calyx  of  5  almost  distinct  sepals ;  stems  creeping;  perennial 

12.  MONNIERA. 

Stamens  with  anthers  2;  sterile  pair  present  or  none;  corolla  little  or  not 
at  all  bilabiate. 
Calyx  of  5  almost  distinct  sepals;  corolla  tubular. 
Corolla-lips  nearly  equal ;  sterile  filaments  short  or  none 

13.  Gratiola. 
Lower  lip  of  corolla  larger  than  upper;  sterile  filaments  forked  .... 

14.  ILYSANTHBS. 

Calyx  4-parted;  corolla  4-lobed. 
Stamens  4, 2  sterile ;  corolla  broadly  campanulate;  leaves  in  a  radical 

tuft 15.  Synthyms. 

Stamens  2;  corolla  subrotate;  leaves  mainly  cauline.]6.  Veronica. 

C.   Leaves  alternate;    stamens  4  (2  in  soms  Adenostegias),   ail   anther- 
bearing. 

Corolla  tubular,  strongly  bilabiate,  upper  lip  narrow,  concave  or  galeate 
and  enclosing  the  stamens  and  style. 

Calyx  tubular,  laterally  compressed,  cleft  before  and  behind,  the  lobes 
entire  or  2-cleft;  upper  lip  of  corolla  long  and  narrow,  very  much 
longer  than  the  very  small  3-toothed  lower  -lip;  bracts  mainly  with 
colored  tips;  ours. perennials  except  one. 17.  Castilleia. 

Calyx  tubular-cam  pan  ulate,  4-cleft;  upper  lip  (galea)  of  corolla  similar  to 
no.  17,  but  not  so  greatly  or  not  at  all  exceeding  the  inflated  3-Saccate 

lower  one;  bracts  sometimes  with  colored  tips;  ours  annuals 

18.  Orthocarpus. 

Calyx  spathe-like,  of  2  distinct  leaf-like  divisions  (or  the  anterior  division 
wanting);  corolla-lips  of  nearly  equal  length;  bracts  never  colored, 
annuals 19.  Adenostegia. 

Calyx  narrowly  campanulate,  2  to  5-toothed,  the  orifice  often  oblique; 
corolla  with  narrow  tube,  strongly  bilabiate;  upper  lip  (galea)  long, 
arched;  lower  lip  of  3  small  lobes;  bracts  purple  or  with  foliaceous 
(green)  tips;  perennials.      20.  Pedicularis. 

1.  VERBASCUM   L.     Mullein. 

Usually  biennial  herbs  with  tall  virgate  stems  and  alternate  leaves. 
Flowers  ephemeral,  in  spikes  or  racemes.  Calyx  5-parted.  Corolla 
rotate,  with  5  nearly  equal  segments,  ours  commonly  yellow.  Sta- 
mens 5,  all  with  anthers;  all  or  the  three  posterior  filaments  woolly- 
bearded.  Stigma  undivided  or  2-lamellate.  Capsule  septicidally 
2-valved,  the  valves  cleft  at  apex  and  the  septa  parting  from  the 
persistent  axis,  many-seeded.  Seeds  pitted  or  roughened.  (Cor- 
rupted from  Barbascum,  the  old  Latin  name.) 

Plants  very  woolly;  flowers  sessile 1.  V.  Thapsua. 

Plants  with  green  herbage;  flowers  pediceled 2.  V.  BlaUaria, 

1.  V.  Thapsus  L.  Common  Mullein.  Stout,  densely  woolly, 
8  to  6  ft.  hign;  radical  leaves  6  to  12  in.  long,  obovate-lanceolate  or 
-oblong;  cauline  leaves  oblong,  entire  or  crenate*  crowded,  the  stem 
winged  by  their  very  decurrent  bases;  flowers  in  a  very  long  dense 
simple  spike;  spike  1  ft.  long  or  more,  and  IJ  in.  thick,  sometimes 
with  one  to  several  shOrt  spikes  at  base;  lower  filaments  mostly  naked. 

Stream  beds  of  interior  water  courses,  or  waste  places  about  old 
dwellings:  North  Coast  Ranges;  very  common  in  the  Sierra  Nevada. 
Flowering  in  summer. 

2.  V.  Blattaria  L.     Moth   Mullein.     Slender,  2  to  4  ft.  high; 
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herbage  green  and  glabrous,  or  the  inflorescence  glandular-pubescent; 
leaves  not  decurrent,  4  in.  long  or  less;  upper  leaves  ovate  or  ovate- 
lanceolate,  dentate,  cordate-clasping;  lower  leaves  oblong,  more 
coarsely  toothed  or  pinnatifid,  the  basal  ones  narrowed  to  a  short 
winged  petiole;  flowers  yellow  or  white,  1  in.  broad,  in  a  long  loose 
simple  raceme;  pedicels  longer  than  the  calj'x;  filaments  all  bearded 
with  violet  woolly  hairs. 

Introduced  from  the  Old  World:  St.  Helena,  Afrs.  O.  D.  Hunt; 
Redwood  Peak;  Lower  San  Joaquin;  Lake  Co.;  and  Sierra  Foothills 
opposite  Sacramento,  ace.  to  Brandegee.  V.  virgatum  With,  may 
be  found;  its  pedicels  are  in  2's  and  3's  and  not  longer  than  the  calyx- 
lobes. 

2.  ANTIRRHINUM    L.     Snapdragon. 

Annual  or  perennial  herbs  with  the  lower  leaves  opposite  and  the 
upper  leaves  alternate.  Corolla  gibbous  or  saccate  at  base  on  lower 
side;  palate  closing  the  throat.  Capsule  dehiscing  by  pores  at  the 
base  of  the  style;  style  (in  our  species)  persistent  and  often  de- 
flexed.  (Greek  anti,  like,  and  rhinon,  nose,  because  of  the  snout- 
like flbwers.) 

Perennials;  no  tendril-like  branches. 
Leaves  linear;  sepals  %  the  length  of  the  corolla  .  .  .  .1.  A.  virga. 

Leaves  lanceolate;  sepals  equaling  or  shorter  than  the  corolla 

2.  A.  glandulosuni. 
Annuals ;  branches  or  peduncles  disposed  to  be  prehensile. 
Peduncles  about  1  line  long;  branchlets  slender  or  filiform,  at  length 

twisting 3.  ^.  vctgans. 

Peduncles  2  to  3  in.  long,  filiform,  prehensile 4.  A.  strictum. 

1.  A.  virga  Gray.  Glabrous,  erect,  with  many  virgate  stems  from 
a  perennial  base,  2J  to  5  ft.  high;  leaves  linear,  2  to  3J  in.  long, 
sessile;  flowers  red-purple  in  a  mostly  secund  raceme,  with  subulate 
bracts;  sepals  ovate,  acute,  moderately  unequal,  scarcely  half  the 
length  of  the  corolla;  corolla  6  to  7  lines  long,  the  sac  at  base  mam- 
maeform;  lower  pair  of  filaments  dilated  at  apex,  all  geniculate  at  the 
very  base  and  all  hairy,  especially  at  the  geniculation  or  knee;  cap- 
sule dehiscing  by  pores  at  the  base  of  the  style;  seeds  with  the  longi- 
tudinal wing-like  ridges  fimbrillate. 

But  few  stations  known:  Howell  Mountain;  Mt.  St.  Helena  and 
northward  to  Lake  and  Mendocino  Cos.     June. 

2.  A.  glandulosum  Lindl.  Stem  stout,  branching,  3  to  5  ft. 
high,  very  leafy;  herbage  glandular-pubescent;  leaves  lanceolate, 
sessile,  gradually  diminishing  into  the  bracts  of  the  inflorescence; 
bracts  equaling  or  shorter  than  the  oblong  tube  of  the  corolla;  sep- 
als oblong-lanceolate,  unequal;  "filaments  all  moderately  dilated 
upwards. ' ' 

Mt.  Hamilton  (ace.  to  Greene);  Santa  Cruz,  and  southward. 

3.  A.  vagans  Gray.  At  first  simple  and  erect,  at  length  branch- 
ing and  very  difliise,  the  branches  6  to  18  in.  long;  slender  or  filiform 
branchlets  more  or  less  twisting  and  disposed  to  be  prehensile;  leaves 
ovate,  mostly  3  to  5  lines  long,  or  oblong  to  lanceolate  and  mostly  \ 
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to  1  in.  long,  petioled,  the  uppermost  (especially  those  of  the  prehen- 
sile branchlets)  reduced  and  1  line  long  or  less;  calyx-segments  very 
unequal,  linear,  except  the  large  uppermost  one;  this  oblong  or 
elliptic-oblong,  nearly  equaling  the*  tube  of  the  light  purple  corolla; 
corolla  5  to  ()  lines  long;  filaments  dilated  at  apex;  style  slender,  as 
long  as  the  capsule;  seeds  muriculate-roughened. 

Dry  open  wooded  hills  or  in  canons  of  the  Coast  Ranges:  Mt. 
Hamilton;  Niles;  Mt.  Diablo;  Vaca  Mountains;  Kenwood,  etc. 
July-Aug.     Passes  into  the 

Var.  Breweri  (A.  Breweri  Gray).  Slender  and  less  diffuse,  with 
smaller  corolla  (3  lines  long)  considerably  exceeding  the  less  unequal 
sepals. — Napa  Valley  to  Clear  Lake  and  northward. 

Var.  Bolanderi  Gray.  Rather  widely  spreading,  the  branches  14 
to  20  in.  long,  sparsely  hispid  with  gland-tipped  hairs;  leaf-blade  IJ 
in.  long  or  less,  ovate  (those  of  the  filiform  branchlets  orbicular),  the 
lower  on  petioles  8  lines  long,  the  upper  on  petioles  about  IJ  lines 
long;  upper  sepal  very  large,  elliptic-oblong,  nearly  as  long  or  dis- 
tinctly shorter  than  the  tube  of  the  J  in.  long  corolla. — Redwood 
region,  Marin  Co.     Herbage  thought  to  be  glaucous. 

4.  A.  strictum  (H.  &  A.)  Gray.  Erect  nearly  simple  glabrous 
annual,  1  to  2  ft.  high,  often  climbing  by  tortile  filiform  peduncles; 
lowest  leaves  ovate-lanceolate,  the  upper  becoming  linear  or  the  floral 
ones  filiform  and  much  porter  than  the  peduncles;  calyx-segments 
linear-lanceolate,  little  unequal;  corolla  violet-purple,  5  lines  long, 
the  hairy  prominent  palate  nearly  closing  the  throat;  fruiting  calyx 
about  equaling  the  crustaceous  capsule,  this  tipped  with  a  straight 
(not  deflexed)  style  of  equal  length. 

South  Coast  Ranges  (Santa  Inez  Mountains  northward  to  Arroyo 
Grande,  Monterey  Co.).  Reported  from  Mt.  Tamalpais  by  Greene. 
Apr. -May. 

3.   LINARIA  Juss. 

Annual  or  perennial  herbs.  Lower  leaves  opposite  and  the  upper 
alternate,  entire  in  ours.  Flowers  in  bracteate  racemes,  or  solitary 
and  axillary.  Calyx  6-parted.  Corolla  bilabiate,  more  or  less  tubular, 
personate  and  with  a  spur  at  base  on  the  lower  side;  upper  lip  erect, 
middle  lobe  of  lower  smallest.  Stamens  4.  Capsule  dehiscing  below 
the  summit  by  1  or  2  simple  or  lacerate  perforations  or  chinks,  many- 
seeded.     (Name  derived  from  Linum,  Ilax.) 

Annual  or  biennial;  flowers  blue 1.  L.  Canadengis, 

Perennial;    flowers  yellow 2.  L.  vulgaris. 

1.  L.  Canadensis  Dum.  Toad  Flax.  Annual  or  biennial; 
flowering  stems  one  or  several,  erect,  6  to  18  in.  high,  with  linear 
mostly  alternate  leaves,  those  of  the  procumbent  radical  shoots  broader 
and  oftener  opposite  or  whorled;  flowers  in  a  raceme;  pedicels  erect, 
not  longer  than  the  slender  curved  spur  of  the  blue  corolla. 

Sandy  soil,  rather  uncommon:  Alameda;  hillside  above  Mill 
Vallev,  H.  P.  Chandler. 

2.  L.  vulgaris  L.     Butter- and-eggs.     Perennial,  erect,  1  to  1\ 
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ft.  high;  leaves  linear,  very  numerous;  flowers  yellow  in  a  terminal 
dense  raceme;  corolla  (including  the  slender  spur)  1  in.  lon^  or  more. 
Berkeley,  Davy;  Point  Reyes,  Miss  Alice  Eastwood;  Valley  Ford, 
Mrs.  K.  Brandegee. 

4.  COLLINSIA  Nutt. 

Annuals  with  simple  opposite  leaves.  Flowers  whorled,  forming 
a  raceme,  or  axillary  and  scattered.  Calyx  campanulate,  5-cleft. 
Corolla  declined  (the  proper  tube  very  short  and  the  abruptly 
expanded  or  gibbous  throat  forming  an  angle  with  it),  deeply  bilabi- 
ate; upper  lip  2-cleft,  with  erect  lobes;  lower  lip  larger,  3-loDed,  the 
middle  lobe  conduplicate  or  keel-shaped  and  enclosing  the  4  declined 
stamens  and  style.  Filaments  long  and  filiform,  the  lower  pair 
inserted  higher  on  the  corolla  than  the  others;  the  gland  at  base  of 
corolla  represents  the  fifth  stamen.  Capsule  septicidal,  the  valves 
soon  2-cleft.  (Named  for  Zaccheus  Collins,  American  botanist,  of 
Philadelphia,  1764-1831..  Species  variable.  The  corolla  is  a  striking 
imitation  of  the  papilionaceous  type.) 

Upper  pair  of  filaments  bearded,  the  lower  glabrous. 
Flowers  long-pedlceled  (some  or  all  the  pedicels  much  longer  than  the 

flowers),  solitary,  or  the  upper  in  whorls  of  two  or  three 

1.  C.  snaraifiora. 
Flowers  short-pediceled  or  almost  sessile,  crowded  in  whorl-like  clusters, 
the  lowest  subtended  by  leaves,  the  others  bv  bracts. 
Herbage  staining  brown;    upper  lip  of  corolla  commonly  destitute  of 
crests  or  transverse  ridge;  flowers  yellowish  or  whitish,  usually  with 

purple  markings     2.  C.  tinctoria. 

Herbage  not  staining;  upper  lip  of  corolla  with  a  low  transverse  ridge 
at  Its  junction  with  the  throat. 
Corolla  rose-purple  or  violet,  the  upper  lip  paler  or  whitish;  calyx- 
lobes  commonly  lanceolate,  acute .  .3.  C.  bicolor. 

Corolla  white  or  nearly  white,  the  lower  lip  lilac  or  purple  tinged; 

calyx-lobes  oblong,  obtuse 4.  C.  barJtsiaefolia. 

Filaments  all  glabrous;  upper  lip  of  corolla  with  a  lagged  wing-like  crest  at 
base  of  lobes  or  with  a  pair  of  prominent  callous  teeth  on  each  side ; 
flowers  in  whorls  of  2  to  4,  the  peaicels  sometimes  as  long  as  the  calyx  . 

6.  C.  Greenei. 

1.  C.  sparsiflora  F.  &  M.  Slender,  branched  from  near  the 
base,  commonly  about  6  in.  high;  herbage  reddish;  lowest  leaves 
elliptical,  3  lines  long,  with  1  or  2  teeth  on  each  side,  on  petioles 
nearly  as  long,  the  upper  oblong  to  linear,  twice  as  long  or  more  ajid 
becoming  gradually  sessile;  corolla  4  to  6  lines  long;  upper  lip  bluish 
or  sometimes  yellowish  at  base,  purple-dotted  at  throat,  hardly  shorter 
than  the  lower  lip;  lateral  lobes  of  lower  lip  purple;  upper  lip  with 
an  evident  transverse  ridge  or  crest;  keel  sometimes  yellowish  exter- 
nally, more  or  less  pilose-pubescent;  upper  pair  of  filaments  pubes- 
cent on  the  upper  side;  gland  conical  or  somewhat  elongated;  seeds 
concave  on  one  side  and  convex  on  the  other,  acutely  margined,  about 
2  in  each  cell. 

Common  in  low  fields  or  in  wet  places  on  hillsides.     Apr.-May. 

Var.  arvensis  (C.  arvensis  Grreene).  Commonly  with  several 
nearly  erect  branches  from  the  base,  1  to  IJ  ft.  high;  lowest  leaves 
often   shallowly   sinuate;    calyx-teeth   lanceolate-subulate,  twice  the 
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length  of  the  tube;  flowers  larger  (6  lines  long). — Napa  Valley,  Los 
Guiliocos  Valley,  and  Knight's  Valley.     Apr. 

Var.  Franciscana  (C.  Franciscana  Bioletti).  Stout,  J  to  IJ  ft. 
high;  leaves  ovate-lanceolate,  the  upper  sessile;  flowers  sometimes  8 
to  5  in  a  whorl;  corolla  f  in.  long;  glands  subulate,  bearing  a  rudi- 
ment of  an  anther;  seeds  2  to  12  in  each  cell. — Mission  Hills  (San 
Francisco  Co.)  to  Millbrae  (San  Mateo  Co.).  Apr.-May.  Verging 
in  habit  and  character  towards  C.  bicolor. 

2.  C.  tinctoria  Hartweg.  Stoutish  and  often  diff'usely  branching; 
herbage  glandular-viscid  above,  at  least  on  the  branches,  and  impart- 
ing a  brownish  stain;  lower  leaves  oblong  to  lanceolate,  with  short 
petioles,  the  upper  ovate  or  triangular-lanceolate,  sessile  by  a  broad  or 
subcordate  base,  serrate  or  entire;  corolla  yellowish,  or  cream-color 
varying  to  white,  marked  with  purple  lines  and  dots;  throat  very 
strongly  saccate-ventricose,  forming  a  right  angle  with  the  tube; 
upper  lip  and  its  lobes  very  short;  seeds  small,  smoothish. 

Wooded  hillsides:  rare  in  the  Coast  Ranges  (Howell  Mountain, 
Kenwood,  Mt.  Diablo);  common  in  the  Sierra  Foothills  (where  first 
collected  by  Hartweg  in  1846).  June.  Examination  of  fresh  mate- 
rial may  show  in  some  cases  as  obvious  a  transverse  ridge  at  base  of 
upper  lip  as  in  next. 

3.  C.  bicolor  Benth.  Chinese  Houses.  Simple  or  branching 
from  the  middle,  J  to  IJ  ft.  high,  glabrous  or  finely  pubescent  and 
often  viscid  above;  leaves  broadly  oblong,  or  the  upper  narrowed 
from  the  broad  base  to  the  apex,  serrulate,  2  in.  long  or  less;  pedicels 
shorter  than  the  oblong-acute  or  lanceolate  calyx-lobes;  corolla  rather 
less  than  1  in.  long,  with  lower  lip  violet  or  rose-purple,  the  upper 
lilac  or  white,  a  little  shorter  than  the  lower,  the  lobes  recurved- 
spreading  and  with  low  but  distinct  crests  at  the  point  of  junction 
with  the  tube;  saccate  throat  very  oblique  to  the  tube,  bristly  within, 
usually  with  3  longitudinal  purple  lines  beneath  each  lobe  of  the 
upper  lip;  whole  corolla  sometimes  varying  to  white;  gland  conical; 
seeds  reticulate-rugose,  about  6  in  each  cell. 

Very  common  in  the  edges  of  woodsy  Coast  Ranges;  Sierra  Nevada; 
Southern  California.  Also  "  alkaline  plain,  Tulare,"  Davy.  Apr.- 
June. 

4.  C.  bartsiaefolia  Benth.  Nine  in.  high  or  less,  finely  puberu- 
lent  and  often  glandular;  leaves  thickish  or  evea  fleshy,  ovate  or  ovate- 
oblong  to  linear,  about  1  in.  long;  flower-clusters  2  to  5;  calyx  usually 
white-villous,  its  lobes  broad  and  obtuse;  corolla  whitish,  the  lower 
lip  tinged  with  lilac  or  purple,  less  declined  than  in  no.  3,  the 
upper  lip  with  few  purple  lines  or  dots  above,  about  the  length  of 
the  curved  gibbous  throat,  with  a  transverse  callous  crest  or  ridge  at 
its  origin;  lateral  lobes  of  the  lower  lip  often  emarginate  or  obcordate; 
upper  portion  of  throat  of  corolla  pubescent  inside;  upper  pair  of 
filaments  bearded  on  the  upper  side  to  the  middle  or  above;  anthers 
with  divergent  lobes;  gland  sessile  and  elongated;  seeds  only  2  in 
each  cell. 

Sands  near  the  seashore: '  Ft.  Bragg,  ace.  to  Davy;  San  Fra\.\c\&<ift 
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and  southward  to  Southern  California.  Also  on  the  Antioch  sand- 
hills.    Apr.-June. 

6.  C.  Greene i  Gray.  Slender,  diffusely  branched,  6  to  8  in.  high, 
glandular-puberulent;  leaves  linear,  or  tapering  to  apex,  entire  or 
obscurely  aentate;  pedicels  sometimes  as  long  as  the  calyx;  corolla 
deep  azure-blue;  upoer  lip  much  shorter  than  the  oblong  throat, 
about  half  the  lengtn  of  the  lower,  and  very  prominently  wing- 
crested  or  toothed  at  its  origin;  lateral  lobes  of  lower  lip  small;  gland 
small. 

.  Crevices  of  high  rocks  near  the  Geysers,  Sonoma  Co,  Greene^  June 
19,  1874;  Black" Butte,  Mendocino  Co.,  1884,  liattan]  stony  bed  of 
winter  rivulet,  Blue  Lakes  grade  from  Ukiah,  Dary^  May  30,  1900. 

5.  TO  NELL  A  Nutt. 

Slender  branching  annuals.  Leaves  opposite,  entire,  dentate  or 
ternately  divided.  Flowers  small,  almost  like  those  of  Collinsia. 
Corolla  scarcely  declined,  only  slightly  bilabiate,  the  lobes  subrotately 
spreading  and  not  obviously  dissimilar.  Fifth  stamen  represented  by 
a  small  gland.    Seeds  1  to  4  in  each  cell.    (Origin  of  name  unknown.) 

1.  T.  tenella  (Benth.).  Very  slender  (with  almost  filiform 
branches),  6  in.  high;  leaves  heteromorphic,  the  lowe&t  rotund  to 
ovate,  entire  or  with  deep  notch  on  each  side  near  the  apex,  2  to  4 
lines  long,  on  petioles  longer  than  the  blade;  the  upper  palmately 
3-parted  or -divided  into  oblong  segments,  the  middle  segment  longest; 
bracts  entire,  shorter  than  the  pedicels;  pedicels  in  2's  or  3's,  as*  much 
as  1  in.  long;  corolla  minute,  little  exceeding  the  calyx,  white  or  very 
pale  blue,  the  lobes  or  some  of  them  purple-dotted;  capsule  exceeding 
the  calyx;  seeds  1  to  each  cell. — (T.  collinsioides  Nutt.) 

Seemingly  uncommon  within  our  limits,  but  easily  overlooked: 
Los  Gatos,  Bioletti;  "Sonoma;  Humboldt  Co.  and  northward  to 
Oregon. 

0.  SCROPHULARIA  L.     Fiqwort. 

Rank  perennial  herbs  with  opposite  leaves.  Flowers  small,  dull 
reddish,  cymose,  the  cymes  disposed  in  a  narrow  terminal  panicle. 
Calyx  5-parted  into  broad  rounded  lobes.  Corolla  with  a  somewhat 
globular  tube,  the  two  upper  lobes  longer  than  the  two  lateral,  all 
erect  except  the  short  deflexed  lower  one.  Stamens  with  anthers  4, 
the  fifth  sterile  and  adnate  to  the  tube  of  the  corolla,  appearing  like  a 
scale  under  the  upper  lip.  Capsule  septicidal,  many-seeded.  (Prom 
the  Latin  scrofulas,  the  plant  a  one-time  remedy  for  scrofula.) 

1.  S.  Californica  Cham.  Three  to  6  ft.  high,  glabrous  except  the 
finely  glandular-pubescent  inflorescence;  leaves  ovate,  cordate  at  base, 
serrate  or  incised-serrate;  flowers  about  4  lines  long. 
.  Common  in  moist  places,  mostly  along  gulches  in  the  hills:  Coast 
Ranges;  Sierra  Nevada;  Southern  California.  '  Mav-June.  The  var. 
floribunda  Greene  has  the  panicle  with  very  dexuous  branches, 
and  grows  alonuj  rock  outcroppings:  Pellejo  Hills  (Solano  Co.)  and 
<'lsewhere. 
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7.  PENTSTEMON   Mitch. 

.  Perennial  herbs  or  suffrutescent  plants.  Leaves  opposite,  the 
upper  sessile.  Flowers  mostly  showy,  in  racemes,  panicles,  or 
cymes.  Calyx  5-parted.  Corolla  tubular  and  often  inflated,  the 
limb  either  slightly  or  strongly  bilabiate;  upper  lip  2-lobed,  the 
lower  3-cleft.  Stamens  with  anthers  4,  declined  at  base,  ascending 
above;  fifth  stamen  represented  by  a  conspicuous  sterile  filament 
which  is  often  dilated  or  bearded.  Capsule  septicidal  (the  valves 
cleft  at  apex  through  the  persistent  base  of  the  style),  many-seeded. 
Seeds  angled.     (Greek  pente,  five,  and  stemon,  stamen.) 

Anthers  densely  woolly;  corolla  red :  var. Sonomensis  of.l.  P.  Netcherryi, 
Anthers  fflabrous. 
Sterile  filament  bearded. 
Corolla  scarlet,  1  in.  long;  sterile  filament  bearded  its  whole  length  .  .  . 

2.  P.  corymbosiLS. 
Corolla  purplish  and  yellowish,  }^  in.  long;  sterile  filament  bearded  at 

apex  only 3.  P.  Lemmoni. 

Sterile  filament  naked. 

Corolla  bright  vermilion,  tubular-cylindric 4.  P.  centranthifolius. 

Corolla  blue  or  purple,  tubular  at  base,  ventricose-funnelform  above. .  . 

5.  P.  heterophyllus. 

1.  P.  Newberryi  Gray  var.  Sonomensis.  Stems  8  to  12  in. 
high  from  a  woody  base;  leaves  coriaceous,  orbicular  to  round-ovate, 
about  7  lines  long,  serrulate,  rarely  inclined  to  be  entire;  racemes 
sessile;  sepals  narrowly  lanceolate;  corolla  bright  red,  1  to  IJ  in. 
long,  with  nearly  equal  and  not  widely  spreading  segments;  lower 
lip  with  two  densely  bearded  folds;  anthers  slightly  exserted,  densely 
woolly;  sterile  filament  bearded  at  apex. — (P.  Sonomensis  Greene, 
Pitt.  ii.  218,  where  the  leaves  are  described  as  obcordate.) 

Among  rocks  of  the  North  Coast  Kanges:  Hood's  Peak;  Mt.  St. 
Helena.     May.     The  species  is  found  in  the  High  Sierras. 

2.  P.  corymbosus  Benth.  Suff'rutescent,  12  to  16  in.  high, 
glabrous  except  the  glandular-pubescent  infiorescence;  leaves  oblong, 
acute  at  both  ends,  J  to  IJ  in.  long,  denticulate  or  entire,  short- 
petioled;  flowers  in  terminal  corymbs;  sepals  linear  or  somewhat 
narrowed  above;  corolla  tubular,  1  in.  long,  scarlet,  bilabiate;  lower 
lip  abruptly  spreading,  3-parted  into  oblong  lobes;  upper  erect, 
2-cleft;  filaments  all  pubescent  at  the  Very  base,  the  sterile  one 
bearded  its  whole  length  on  one  side. 

Rocky  ledges  and  cliffs  of  the  higher  Coast  Ranges:  Mt.  Hamilton; 
Mt.  Diablo;  Santa  Cruz,  ace.  to  Gray, 'and  northward  to  Mt.  Shasta. 
July-Aug. 

3.  P.  Lemmoni  Gray.  Bush  Beard's-tongue.  Of  erect  bushy 
habity  2  to  4  ft.  high,  with  vigorous  herbaceous  stems  from  a  woody 
base,  rather  remotely  leaved;  leaves  light  green,  ovate,  or  ovate- 
lanceolate,  acute,  1^  in.  long  or  less,  sparsely  serrulate;  sepals  nar- 
rowly ovate,  acuminate;  corolla  purpnsh  and  dull  yellow,  small 
(^  in.  long),  with  short  tube,  campanulate  dilated  throat  and  spread- 
ing lips;  sterile  filament  strongly  bearded  on  one  side  of  the  curved 
apex ;  capsule  2  lines  long. 

'2S 
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Coast  Range  canons  along  streams:  Vaca  Mountains,  Solano  Co. 
and  northwestward.  Also  in  the  Sierra  Nevada:  Bear  Valley  (Placer 
Co.)  and  northward.     Aug.-Sept.     Stems  of  the  season  glaucous. 

4.  P.  centranthifolius  Benth.  Scarlbt  Bugler.  Horhaceous, 
glaucous,  1  to  8  ft.  high;  leaves  ovate  to  oblong-lanceolate,  1}  to  2^ 
in.  long,  with  subcordate  clasping  base;  pedicek  slender,  }  in.  long 
or  less;  sepals  round-ovate;  corolla  about  1  in.  long,  bright  ver- 
milion, tubular,  hardly  bilabiate,  the  segments  nearly  equal,  except 
that  the  two  upper  are  united  higher;  sterile  filament  naked;  capsule 
6  or  7  lines  long,  including  the  persistent  portion  of  the  style. 

Coast  Range  cliffs:  Dunn's  Peak,  Solano  Co.;  Monterey  Co.,  Alice 
King,  and  southward  to  Southern  California;  also  found  on  the 
Antioch  sandhills,  Davy.     Apr. 

5.  P.  heterophyllus  Lindl.  Minutely  puberulent;  of  bushy  or 
tufted  habit,  the  stems  erect  or  ascending,  many  from  the  base,  1  to 
1 J  ft.  high;  leaves  linear  to  lanceolate  or  broader,  IJ  in.  long  or  less; 
sepals  ovate,  acuminate;  corolla  rather  abruptly  ventricose-dilated 
above  the  narrowly  tubular  base,  1  to  IJ  in.  long,  blue  or  purple; 
upper  lip  short,  more  or  less  reflexed,  lower  longer,  spreading;  sterile 
filament  naked. 

Open  places  in  the  Coast  Range  hills,  or  even  in  stream  beds. 
May-June.  Mostly  with  reddish  stems.  Also  distinguishable  by 
its  sagittate  or  horseshoe-shaped  and  ciliate  anthers  which  dehisce 
from  the  apex  only  to  the  middle  (subgenus  Saccanthera),  the  pre- 
ceding species  with  divaricate  or  divergent  anther  cells,  which  dehisce 
their  whole  length  or  nearly  (subgenus  Eupentstemon). 

8.   DIPLACUS   Nutt. 

Evergreen  glutinous  shrubs  with  branching  pubescence  and  oppo- 
site leaves  which  are  re  volute  in  the  bud.  Flowers  red,  orange  or 
salmon-colored,  solitary  in  the  axils.  Calyx  tubular,  5-anffled, 
5-toothed.  Corolla  with  funnelform  tube  and  rather  broad  bilabiate 
limb.  Stamens  4.  Stigma  of  two  flat  lobes,  closing  together 
when  irritated.  Capsule  firm-coriaceous,  linear-oblong,  included 
in  the  calyx,  with  a  woody  enlargement  at  the  pointed  apex,  opening 
down  the  upper  suture  only  or  mainlj',  the  valves  spreading  out 
nearly  flat  and  bearing  the  placentae  on  their  middle. 

1.  D.  glutinosus  Nutt.  Bush  Monkey-flower.  Low  shrub, 
2  to  4  ft.  high;  leaves  oblong-lanceolate,  revolute,  denticulate,  gla- 
brous and  deep  green  above,  pubescent  beneath  with  branching  hairs; 
corolla  buff  or  salmon-color,  IJ  in.  long  or  more,  the  throat  narrnw- 
funnelform,  the  lobes  emarginate,  with  more  or  less  irregular  margin. 

Common  on  canon  sides  everywhere  in  the  Coast  Ranges.  May- 
Sept. 

9.  MIMULUS   L.     Monkey-flower. 

Herbs  with  opposite  leaves.  Flowers  mostly  showy,  yellow  or 
red,  solitary  and  axillary,  or  in  terminal  racemes.  Calyx  prismatic, 
5-angled,    5-toothed.      Corolla  from    tubular    to    funnelform,    with 
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strongly  bilabiate  limb  or  with  merely  slight  inequality  of  lobes,  a 
pair  of  bearded  or  naked  ridges  running  down  the  lower  side  of  the 
throat.  Stamens  4.  Stigma  mostly  of  2  flat  lobes  closing  together 
when  irritated.  Capsule  dehiscent  by  both  sutures,  dehi«cent  on 
one  side  only,  or  cartilaginous  and  indehiscent.  Seeds  many. 
(Diminutive  of  the  Latin  mimus,  a  comic  actor,  on  account  of  the 
gaping  or  grinning  corolla.) 

A.  Flowers  red,  crimson,  or  scarlet. 

Acaulescent  or   short-caulescent  dwarf  annuals,  glabrous  or  nearly  so; 
corolla  red,  very  large  for  the  size  of  the  plant,  with  long  and  often 
filiform  tube;  capsule  cartilaginous,  indehiscent. 
Corolla-limb  broad;  upper  lip  exceeding  the  lower;  tube  filiform,  4  to  6 

times  the  length  of  the  funnelform  throat 1.  M.  angustatus. 

Lower  lip  of  the  corolla  almost  none;  upper  lip  conspicuous, erect;  throat 

narrowly  campanulate  or  urn-shaped 2.  M.  Buhuniflorus. 

Corolla-limD  not  very  irregular;  throat  open-funnelform,  about  U  the 
length  of  the  tube ;  branches  (when  manifestly  caulescent)  decumbent. 

3.  M.  tricolor. 
Caulescent  (as  all  the  following)  and  erect. 
Pedicels  1  or  2  lines  long  or  less;  corolla  red;  capsule  dehiscent  down  the 
upper  suture  and  a  little  past  the  apex  (rarely  to  the  base)  on  the  lower 
suture;  herbage  more  or  less  glandular-  or  viscid-pubescent. 
Corolla-lips  strongly  unequal. 
Calyx   narrowly  cylindrical,  scarcely   plicate,  orifice   very  oblicjue; 

lower  lip  oi  corolla  U  as  long  as  upper 4.  if.  Kelloggh. 

Similar  but  smaller;  corolla  limb  1^  to  2  lines  iu  diameter 

5.  if.  Congdoni. 
Corolla-lips  little  unequal. 
Corolla-tube  exserted  from  calyx. 
Calyx  strongly  plicate,  the  orifice  very  oblique  and  the  broad  teeth 

unequal  ....  6.  ifcf.  Bolanderi. 

Calyx  scarcely  plicate,  the  teeth  subequal,  acute  and  slender  .... 

7.  M.  Laynex. 
Corolla-tube  not  exserted  from  calyx;  calyx  similar  to  no.  6 

8.  if.  Rattani. 
Pedicels  1  to  2^  in.  long;  capsule  dehiscent  by  both  sutures  (as  in  all  the 

following). 
Robust  perennial;  corolla  bright  scarlet,  strongly  bilabiate,  V/i  to  2  in. 

long 9.  if.  cardinalia. 

Slender  annual;  corolla  crimson,  scarcely  bilabiate.  .  10.  M.  androaaceus. 

B.  Flowers  yellow  or  white. 

Glabrous  or  somewhat  pubescent,  at  least  not  viscid-slimy;  stems  erect; 
fiowers  yellow  or  white. 
Corolla  small,  subregular  and 

Straw-yellow;  dwarf  annual 11.  if.  rubellus. 

Nearly  white  or  slightly  yellowish;  annual 12.  if.  latidens. 

Corolla  large,  golden  yellow,  purple-dotted  or  splotched,  strongly  bila- 
biate; annual  or  perennial:  vars.  of .\Z.  M.  iMngsdorffii. 

Slimy  viscid-pubescent  herbs,  with  mostly  weak  and  decumbent  stems  and 
light  yellow  subregular  corollas. 
Annual;  corolla  %  in.  or  less  long;  calyx-teeth  short,  U  line  lon^;  leaves 

petioled .  ..  14.  if.  flortbundus. 

Perennial;  corolla  about  1  in.  long;  calyx-teeth  34  length  of  the  tube; 
leaves  mostly  sessile 15.  if.  moschatus. 

1.  M.  angustatus  Gray.  Acaulescent,  glabrous;  leaves  linear, 
J  to  1  in.  long;  calyx  2  to  3  lines  long;  the  teeth  little  unequal;  the 
corolla  crimson,  purple  and  yellow-dotted,  with  filiform  tube  1  to  1 J 
in.  long,  4  to  6  times  the  length  of  the  short  funnelform  throat;  limo 
broad,  upper  lip  exceeding  the  lower;  capsule  short-ovate,  not  flat- 
tened, almost  as  long  as  thick;  seeds  favose-pitted. 
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Borders  of  surface  streams  in  the  mountains  north  of  San  Fran- 
cisco Bay  (Mt.  George,  Howell  Mt);  also  in  the  Sierra  Nevada. 
Apr. -May  16. 

2.  M.  subuniflorus  Greene.  Acaulescent  or  nearly  so,  about  1} 
in.  high;  leaves  rhombic-ovate  to  oblong,  2  to  4  lines  long,  entire  or 
crenaie-tooth'ed;  corolla  crimson  or  red-purple,  IJ  in.  long,  the 
slender  tube  twice  or  thrice  the  length  of  the  calyx;  the  throat 
oblong-urnsh&ped  or  campanulate;  upper  lip  conspicuous,  erect;  lower 
lip  reduced  to  a  narrow  2  or  3-crenate  border  or  consisting  of  a 
more  prominent  tooth-like  middle  lobe  and  the  lateral  lobe  obsolete; 
capsule  J  in.  long,  very  gibbous. 

Wet  hillsides:  Coast  Ranges  and  Sierra  Nevada. 

3.  M.  tricolor  Hartweg.  Short-caulescent  and  erect  or  the 
branches  8  to  4  in.  long  and  decumbent;  leaves  lanceolate  to  oblan- 
ceolate-oblong,  J  to  1  in.  long,  entire  or  remotely  toothed;  corolla 
rose-purple,  IJ  to  2  in.  long,  with  little  unequal  lips  and  broadly 
funnelform  throat  bearing  markings  of  crimson  and  yellow;  cap- 
sule slightly  gibbous,  compressed. 

Edges  of  vernal  pools,  plains  of  the  Sacramento  and  San  Joaquin 
Valleys.  Apr.  15-May.  The  original  description  is  by  Lindley 
(Journ.  Lona.  Hort.  Soc.  iv,  222),  but  the  name  is  credited  to 
Hartweg. 

4.  M.  Kelloggll  Curran.  Erect,  simple,  2  to  5  in.  high,  or  occa- 
sionally 7  or  8  in.  with  several  branches  from  the  base,  viscid- 
pubescent;  leaves  broadly  ovate  to  oblong  (the  lowest  elliptic-ovate), 
mostly  attenuate  at  base  to  a  petiole,  J  to  1  in.  long,  generally  dull 
purple  beneath;  calyx  narrowly  cylindrical  (6  lines  long  and  1  line 
broad),  very  oblique,  the  teeth  very  short  and  obtuse;  corolla-tube 
very  long  and  slender,  twice  as  long  as  the  calyx,  expanding  into  the 
short  funnelform  throat  and  broad  limb,  the  lower  lip  only  J  as  long 
as  the  upper  and  more  spreading;  capsule  4  to  6  lines  long,  slender, 
bisulcate,  slightly  curved  outwardly  (with  the  calyx),  or  sometimes 
contorted,  simulating  that  of  (Enothera  micrantha. 

Mountain  slopes:  North  Coast  Ranges;  Sierra  Nevada  (El  Dorado 
Co.).     Apr. 

Var.  parvlflorus  (Greene).  Much  smaller;  corolla  scarcely  J  in. 
long,  its  tube  little  exserted. — Vaca  Mountains. 

6.  M.  Congdoni  Robinson.  Veir  similar  to  the  preceding,  but 
usually  smaller;  corolla  rose-purple,  aoout  8  lines  long,  throat  narrow, 
limb  only  1}  to  2  lines  in  diameter;  capsule  2  to  3  lines  long,  acute, 
compressed. 

Sierra  Nevada;  Mt.  Tamalpais;  collected  but  once  within  our 
limits. 

6.  M.  Bolanderi  Gray.  Simple  or  much  branched  with  erect 
branches,  6  to  16  in.  high,  glandular-pubescent  and  very  viscid; 
leaves  lanceolate  or  oblong,  sometimes  ooovate,  sometimes  sparingly 
denticulate  at  apex,  1  to  If  in.  long,  sessile;  calyx  2  to  8  lines  broad, 
6  to  6  lines  long,  strongly  plicate-angled,  somewhat  contracted  at  the 
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very  oblique  orifice,  its  teeth  acute,  the  upper  much  the  longest; 
corolla  dark  red,  6  to  9  lines  long,  the  tube  not  slender,  moderately 
exserted;  limb  about  4  lines  broad,  the  lips  of  nearly  equal  length; 
capsule  not  exceeding  the  calyx-teeth,  slender,  and  narrowed  to  the 
pointed  apex,  about  5  lines  long,  1  line  broad. 

Hood's  Peak  (Sonoma  Co.),  Lake  Co.  and  northward  in  the  Coast 
Ranges;  Sierra  Nevada;  Santa  Lucia  Mountains,  ace.  to  Brandegee. 
Aug.  With  the  odor  of  Nicotiana,  and  in  some  localities  called 
"Wild  Tobacco." 

7.  M.  Layneae  Greene.  Much  branched  with  mostly  spreading 
branches,  4  to  7  in.  high,  viscid-pubescent  and  somewhat  nigrescent; 
leaves  narrowly  ovate  to  oblong,  acute  at  base  and  apex,  about  6  or  7 
lines  long;  calyx  4  lines  long;  calyx-teeth  sharply  acute,  slender, 
exceeding  J  line;  corolla  red,  tubular-funnelform,  over  J  in.  long, 
much  exserted;  capsule  acute,  exserted. 

Coast  Ranges:  Howell  Mountain  (but  capsule  not  curved  upwards 
at  apex  as  in  type  plant  from  Bartlett  Mt.,  Lake  Co.);  ".Geysers  to 
Highland  Springs."     Also  about  Mt.  Shasta.     Rarely  collected. 

8.  M.  Rattani  Gray.  Erect,  branched  from  the  base,  4  to  6  in. 
high;  herbage  glandular-viscid  with  a  nigrescent  indument;  leaves 
obovate,  oblong  or  oblanceolate,  mostly  tapering  above  and  below,  6 
lines  long  or  less;  flowers  solitary  in  the  axils  and  condensed  at  the 
ends  of  the  branches  in  somewhat  capitate  clusters  of  2,  3,  or  4; 
corolla-tube  scarcely  exserted  from  the  narrowly  campanulate  or  in 
age  somewhat  urn-shaped  calyx;  calyx-teeth  little  unequal;  apex  of 
capsule  narrow,  somewhat  curved,  exserted. 

First  collected  in  Colusa  Co.,  Rattan^  June,  1884;  since  then  only 
by  Mrs.  Brandegee  on  Bartlett  Mt.,  Lake  Co.  and  on  Mt.  Tamalpais. 
The  calyx. is  rather  broad,  as  in  M.  Bolanderi,  not  narrow  as  in  M. 
Kelloggii. 

9.  M.  cardinalis  Dougl.  Perennial,  1  to  8  ft.  high,  branched 
from  the  base  with  ascending  branches;  herbage  villous-puberulent, 
especially  on  the  stems;  leaves  elliptic-ovate,  2  in.  long  or  more, 
dentate,  scarcely  sessile;  pedicels  in  the  upper  axils,  longer  than  the 
flowers,  commonly  longer  than  the  leaves,  f  to  2|  in.  long;  calyx 
strongly  prismatic,  with  equal  triangular  teeth;  corolla  bright  scar- 
let, \\  to  2  in.  long,  the-  throat  yellowish  with  crimson  lines,  the 
tube  little  exserted  from  the  calyx;  upper  lip  of  corolla  erect,  deeply 
2-lobed,  the  sides  turned  back  until  they  meet  or  overlap;  lower  lip 
deeply  3-lobed,  the  lateral  lobes  reflexed,  the  middle  lobe  spreading; 
capsule  chartaceous. 

Stream  beds,  rivulets,  or  springs  of  the  Coast  Ranges  and  Sierra 
Nevada.  Summer  and  autumn.  The  strongly  prismatic  angles  of 
the  calyx  follow  out  into  the  teeth  in  such  wise  that  the  teeth  are 
conduplicate;  each  lobe  of  the  corolla  is  rather  strongly  emarginate; 
anthers  mostly  densely  hispid-ciliate;  filaments  dilated  at  insertion. 

10.  M.  androsaceus  Curran.  Slender  erect  branching  plant,  1 J 
to  6  in.    high;    herbage  slightly   viscid-glandular;    leaves  obovate- 
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obloDg,  3  to  6  lines  long;  pedicels  nearly  1  to  1}  in.  long;  calyx  8 
lines  long,  in  flower  cylindric,  broadening  in  age;  teeth  short,  equal, 
triangular;  corolla  crimson,  little  bilabiate,  6  lines  long  or  rather  less.  . 
First  k'nown  from  Tehachapi  and  since  discovert  at  localities  ^ 
southward.  Known  in  western  middle  California  only  from  a  fhiit- 
ing  specimen  collected  on  Ben  Lomond  (Santa  Cruz  Co.),  Mrs,  K. 
mandegee,  Apr.  28,  1890. 

11.  M.  rubellus  Gray.  Dwarf  annual,  1  to  1}  in.  high;  stem 
filiform,  solitary  from  the  rosulate  tuft  of  radical  leaves,  or  with  one 
or  two  smaller  stems,  all  naked  below  the  somewhat  corymbose 
inflorescence  of  two  or  three  flowers;  leaves  ovate,  2  to  2J  lines  long; 
calyx  2  lines  long  ^  as  lo'^g  as  the  funnelform  corolla;  corolla  yellow, 
only  slightly  irregular. 

On  triturated  rock  amidst  chaparral,  La  Jota  Plateau,  Howell 
Mountain,  May  8,  1893;  collected  in  western  middle  California  only 
by  the  author;  not  uncommon  in  the  Sierra  Nevada,  but  usually 
much  larger. 

12.  M.  latidens  Greene.  Annual,  glabrous,  slender,  erect  and 
simple,  or  commonly  with  several  ascending  branches  from  the  base, 
the  internodes  below  the  inflorescence  very  long;  leaves  sessile,  ovate 
to  ovate-lanceolate,  remotely  denticulate  or  entire,  J  to  1  in.  long; 
pedicels  surpassing,  often  much  surpassing  the  leaves,  or  the  upper- 
most leaves  reduced  to  bracts  and  the  inflorescence  subracemose; 
flowering  calyx  cylindric,  3  lines  long  or  less;  fruiting  calyx  ovate- 
campanulate;  corolla  nearly  white  or  slightly  yellowish,  little 
exserted,  the  narrow  limb  almost  regular;  capsule  oblong. — (M. 
inconspicuous  Gray  var.  latidens  Gray.) 

Low  wet  fields:  Sacramento  Valley;  Napa  Valley;  Antioch. 
Apr.-May.  Basal  leaves  often  subrosulate  and  petiolate.  Herbage 
sometimes  slightly  viscid-puberulent. 

13.  M.  Langsdorffii  Donn  var.  guttatus.  Annual,  or  perhaps 
sometimes  perennial  by  the  production  of  stolon-like  stems  at  base; 
stems  simple  or  sometimes  branching,  one  to  several  from  the  base, 
about  1  to  2  ft.  high;  herbage  glabrous  or  slightly  pubescent;  leaves 
more  or  less  elliptical,  thinnish,  irregularly  serrate  or  dentate,  the 
lower  petioled,  the  upper  sessile;  petioles  mostly  shorter  than  the 
blades;  flowers  in  a  terminal  raceme;  pedicels  shorter  than  or  equal- 
ing the  flower;  calyx  in  an  thesis  3  to  6  lines  long,  in  fruit  somewhat 
longer  and  nearly  or  quite  twice  as  broad;  upper  tooth  of  calyx  the 
longer,  often  disposed  to  be  approximate  or  connivent  in  age;  corolla 
yellow,  with  purple  or  brown  dots  in  throat,  J  to  1  in.  long.' — (M. 
guttatus  DC.     M.  luteus  of  Bot.  Cal.,  etc.) 

Sierra  Nevada  Mountains  and  high  North  Coast  Ranges.  Calyx 
often  nodding  in  fruit,  or  borne  on  a  pedicel  recurving  at  apex.  «» 
June-Aug.  The  type  of  M.  Langsdorffi  was  collected  on  Unalaska, 
one  of  the  Aleutian  Islands.  Forms  of  this  species,  in  addition  to 
the  variety  above  described,  abound  in  all  parts  of  California  and  are 
highly  interesting,  exhibiting  as   they  do  great  diversity  within  a 
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limited  geographical  area.  The  extremes  of  these  forms  are  often 
very  striking  and  some  of  these  very  pronounced  varieties  have  heen 
described  as  distinct  species.  Their  continuance  as  such,  however, 
can  only  be  had  by  rigidly  ignoring  the  equally  interesting  and 
multitudinous  array  of  intermediate  forms  which,  in  their  season, 
crowd  the  valley  floors,  hillsides,  and  canons.  A  long  series  of  inter- 
grading  specimens  may  be  collected  in  favorable  localities,  such  as 
Napa  and  Sonoma  Valleys  and  the  foothills  and  mountains  adjacent. 
But  it  must  be  said,  indeed,  that  a  thorough  examination  of  these 
forms  has  scarcely  been  begun.  They  have  yet  to  receive  that  careful 
and  prolonged  study  in  the  laboratory  and  field  which  their  impor- 
tance and  biological  interest  alike  demand.  The  following  named 
varieties  are  wholly  provisional  but  will  w  of  some  service  to  the 
field  student. 

Var.  Californicum.  Annual;  4  in.  to  2  ft.  high,  simple  or  branch- 
ing, stoutish;  leaves  round  or  roundish,  often  broader  than  long  (as  in 
all  the  following  varieties,  especially  the  sessile  upper  ones),  dentate  or 
sharply  serrate,  often  with  narrow  salient  lobes  at  base;  flowers  1  to 
H  in.  long. — Common  in  the  Sacramento  and  Coast  Kange  Valleys. 
Apr. -May. 

Var.  grandis  Greene.  Siniilar  to  the  preceding  but  said  to  be 
perennial;  stems  fistulous,  2  to  3  ft.  high;  leaves  ample  (as  much  as 
3J  in.  long),  on  short  petioles;  flowers  IJ  to  2  in.  long. — Rank  form 
found  along  ditches  and  slow  streamlets  in  the  Bay  Region.  May- 
July. 

Var.  insignis  Greene.  Annual  (as  all  the  following),  6  to  20  in. 
high;  foliage  very  scanty;  lowest  petioles  long;  corollas  1  to  IJ  in. 
long,  with  a  large  purple  splotch  and  several  small  purple  dots  on 
the  lower  lip. — Napa  and  Sonoma  Valleys.  Apr.  One  of  the  most 
showy  plants  of  the  genus. 

Var.  arvensis  (M.  arvensis  Greene).  Size  of  the  preceding  or 
larger;  lower  leaves  often  with  several  pairs  of  small  leaflets  near  the 
main  blade;  floral  leaves  sometimes  soft-villous;  orifice  of  the  mature 
calyx  broad-campanulate,  commonly  truncate. — Wet  fields:  Howell 
Mountain  and  elsewhere. 

Var.  nasutus  (M.  nasutus  and  glareosus  Greene).  Teeth  of  the 
calyx  in  mature  fruit  often  very  strongly  turned  towards  the  upper 
one  which  is  thrice  the  length  of  the  others;  corolla  large  or  little 
surpassing  the  calyx. — Mountain  rivulets  and  springs  of  the  North 
Coast  Ranges  and  doubtless  ^elsewhere.     Apr. -May. 

14.  M.  floribundus  Dougl.  Annual;  stems  slender,  at  first  erect, 
later  diffuse,t6  to  16  in.  long;  herbage  more  or  less  slimy-viscid  and 
musk-scented;  leaves  ovate,  J  to  1  in.  long,  dentate,  short-petioled; 
pedicels  mainly  longer,  sometimes  shorter  than  the  leaves;  calyx 
narrowly  campanulate  (in  fruit  ovate),  2  to  3  lines  long,  the  teeth  } 
line  long,  hardly  unequal;  corolla  light  yellow,  exceeding  the  calyx, 
mostly  twice  as  long;  capsule  globose-ovate,  obtuse. 

Springy  places  and  stream  shores  in  the  mountains:  Sierra  Nevada; 
Coast  Ranges  (but  not  reported  from  the  Bay  Region).  May-June. 
There  are  dwarf  forms  2  to  3  in.  high. 
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15.  M.  moschatus  Dougl.  var.  sessilifolius  Gray.  More  or  less 
villous,  the  whole  plant  wet  as  if  with  slimy  dew,  strongly  musk- 
scented;  stems  weak,  reclining,  sometimes  slender  with  long  inter- 
nodes,  rooting  at  the  nodes,  1  to  2  ft.  long,  from  perennial  creeping 
rootstocks;  leaves  sessile  or  shortly  petioled,  ovate,  remotely  dentate, 
ahout  2  in.  long;  flowers  only  in  the  upper  axils;  pedicels  1  to  2  in. 
long  or  more;  calyx-teeth  lanceolate,  2  to  8  lines  long,  nearly  or 
quite  J  the  length  of  the  tube,  moderately  unequal;  corolla  yellow, 
much  exceeding  the  calyx,  1  in.  long;  capsule  ovate,  acute. — (M. 
inodorous  Greene.) 

Along  streams  and  about  springs  in  the  mountains:  seaward  Coast 
Ranges  (Santa  Cruz  Mountains;  Marin  Co.;  and  north  and  south 
along  the  coast);  middle  North  Coast  Ranges  (Howell  Mountain; 
Horse  Mountain,  Lake  Co.);  not  reported  from  the  inner  Coast 
Ranges.     June- Aug. 

10.  MIMETANTHE  Greene. 

Erect  branching  annual  with  long  villous  white  hairs.  Flowers 
small,  yellow.  Calyx  short-campanulate,  deeply  5-cleft,  its  tube 
slightly  5-8ulcate,  not-  prismatic-angled  or  even  carinate.  Corolla 
obscurely  bilabiate,  its  lobes  plane.  Stamens  4,  2  fertile.  Capsule 
pointed,  loculicidal,  dehiscent  the  whole  length  of  the  upper  side  and 
on  the  lower  side  along  the  apical  attenuation;  placentsa  tardily 
separating,  borne  on  the  shortly  2-cleft  valves.  (Greek  mimetes,  an 
imitator,  and  anthos,  blossom,  on  account  of  the  resemblance  to 
Mimulus.) 

1.  M.  pilosa  (Benth.)  Greene.  At  length  much  branched,  leafy, 
flowering  from  near  the  base,  mostly  about  8  to  10  in.  high;  herbage 
glandular-viscid  and  with  disagreeable  solanaceous  odor;  leaves  lanceo- 
late or  narrowly  oblong-ovate,  entire,  sessile;  flowers  on  slender  pedi- 
cels, the  lower  pedicels  surpassing  the  leaves;  upper  tooth  of  calyx 
much  longer  than  the  others,  •  equaling  the  tube;  corolla  bright 
yellow,  its  lower  lobe  usually  with  brown  spots,  slightly  exceeding 
the  calyx,  3  to  4  lines  long;  capsule  oblong-ovate,  attenuate. — 
(Mimulus  exilis  Durand.) 

Moist  stream  and  river  beds:  North  Coast  Ranges  (Putah  Creek, 
Lake  Co.,  Russian  River,  etc.);  South  Coast  Ranges;  Sacramento  and 
San  Joaquin  Valleys  and  southward.     July-Sept. 

11.   LIMOSELLA  L.   ,Mudwort. 

Diminutive  tufted  annuals.  Stems  creeping  in  the  mud  (never 
ascending),  bearing  at  intervals  clusters  of  leaves  and  scapes. 
Leaves  narrow,  entire,  fleshy.  Scapes  naked,  1-flowered.  Calyx- 
6-toothed.  Corolla  nearly  regular,  open-campanulate,  6-cleft.  Sta- 
mens 4,  all  fertile.  Style  short.  Capsule  globose,  2-celled  only  at 
base,  many-seeded.  (Latin  limus,  mud,  and  sella,  seat,  the  species 
growing  in  moist  localities.)  ^^ 

1.  L.  aquatica  L.     Tufts  1  to  IJ  in.  high;   leaves  exceeding   the 


WGWORT  FAMILY.  409 

scapes,  narrowly  oblong,  8  to  6  lines  long,  on  long  petioles  (6  to  12 
lines);  corolla  very  small  (less  than  1  line  long),  wnite  or  purplish. 

Muddy  shores  of  ponds  and  lakes:  San  Mateo  Co.;  San  Francisco; 
Point  Keyes.     June-July. 

12.  MONNIERAP.  Br. 

Perennial  herbs  with  opposite  leaves  and  solitary  axillary  flowers. 
Calyx  of  5  almost  distinct  imbricated  sepals,  the  upper  broadest. 
Upper  lip  of  the  campanulate  corolla  emargmate  or  2-lobed,  the  lower 
3-lobed.  Stamens  4,  all  fertile.  Capsule  thin,  2-valved,  the  valves 
2-parted.  PlacentsB  remaining  united  in  the  axis,  the  valves  of  the 
capsule  separating  from  them.  (L.  G.  C.  Monnier,  1713-1799,  Pro- 
fessor of  Botany  at  Paris.) 

1.  M.  rotundifolia  Pursh  var.  Eiseni.  Stems  succulent,  creeping, 
10  to  14  in.  long,  villous-pubescent  or  almost  glabrous;  leaves  rotund, 
sessile,  flabellately  many-nerved  from  the  base,  J  in.  long;  pedicels 

1  or  2  in  the  axils-,  longer  than  the  white  flowers;  corolla  little 
irregular.  —  (Herpestis  Eiseni  Greene. ) 

Aquatic  or  in  muddy  situations:  San  Joaquin  Valley  (Stockton, 
Sanfordj  to  Fresno,  Eiaen). 

18.  GRATIOLA  L. 

Low  herbs  with  opposite  sessile  leaves  and  axillary  1-flowered 
peHuncles.  Calyx  of  6  almost  distinct  nearly  equal  sepals.  Corolla 
tubular;  upper  lip  entire  or  bifid,  the  lower  3-cleft.  Anther-bearing 
stamens  2,  posterior;  anterior  pair  consisting  of  sterile  rudiments  or 
wanting.  Stigma  dilated  or  with  two  flat  lobes.  Capsule  4-valved, 
the  valves  separating  from  the  placenta-bearing  axis.  (Latin  gratia, 
grace  or  esteem,  in  reference  to  its  medicinal  virtues.) 

1.   G.  ebracteata  Benth.     Stems  somewhat  succulent,  ascending, 

2  to  3  in.  high;  herbage  obscurely  pubescent;  leaves  lanceolate,  entire, 
J  in.  long  or  less;  peduncles  longer  than  the  flowers;  sepals  lanceolate, 
4  lines  long  or  less,  equaling  tne  yellow  corolla  and  surpassing  the 
globular  and  somewhat  4-angled  capsule;  sterile  stamens  wanting  or 
represented  by  minute  rudiments. 

Wet  soil  in  the  north  Coast  Range  valleys:  Napa  City,  Jepson; 
Sonoma  Valley,  Bioletti  (the  only  recorded  localities  within  our 
limits),  and  far  northward  into  Oregon.  ^^■ 

14.   ILYSANTHES  Raf. 

Small  annuals  with  opposite  sessile  leaves.  Flowers  small,  axillary, 
on  filiform  naked  peduncles  (or  the  upper  becoming  racemose). 
Calyx  of  5  almost  distinct  sepals.  Corolla  tubular;  upper  lip  short, 
erect,  2-cleft;  lower  lip  larger,  spreading,  8-cleft.  Fertile  stamens  2, 
posterior,  inserted  low  down;  anterior  stamens  sterile,  inserted  high  in 
the  throat,  forked,  one  of  the  divisions  glandular  and  obtuse,  the  other 
acute  and  sometimes  bearing  thejnidiment  of  an  anther.  Stigma 
2-lobed.  Capsule  many-seeded,  septicidal  or  septifragal.  (Greek 
ilus,  mud,  and  anthos,  flower,  the  species  a  denizen  of  wet  places.) 


^- 
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1.  I.  gratiotoides  Benth.  Diffusely  brancbinff,  8  or  4  in.  high, 
the  stems  and  branches  very  slender;  herbage  glabrous;  leaves  ovate 
or  oblong,  4  to  8  lines  lon^,  sparingly  denticulate  or  entire;  peduncles 
long  and  slender,  several  times  longer  than  the  flowers,  solitary  in  the 
axils  or  subracemose  above  by  the  reduction  of  the  subtending  leaves 
to  bracts;  calyx  1  line  long;  corolla  3  to  4  lines  long,  bluish. 

Muddy  shores  of  the  lower  San  Joaquin.     Aug.-Sept. 

16.  SYNTHYRIS  Benth. 

Pere/inial  herbs  with  the  rounded  petioled  leaves  in  a  radical  tuft. 
Flowers  racemose.  Calyx  4-parted.  Corolla  with  very  short  tube 
and  4-lobed  rotate-cam panulate  limb.  Stamens  2,  inserted  close  to  the 
upper  sinuses,  exserted.  Anther  cells  parallel,  not  confluent.  Qap- 
sule  compressed,  loculicidal.  (Greek  sun,  together,  and  thuris,  a  little 
door,  referring  to  the  continued  adherence  of  the  base  of  the  valves  to 
the  placentae.) 

1.  S.  rotundifolia  Gray.  Plants  2J  to  6  in.  high;  herbage 
appressed-scabrulose;  leaves  ovate-cordate,  doubly  crenate,  2  in.  long, 
snorter  than  the  petioles;  peduncles  scarcely  longer  than  the  leaves; 
inflorescence  loosely  corymbose-racemose;  the  bracts  small  and  the 
pedicels,  at  least  the  lower,  several  times  longer  than  the  flowers; 
corolla  white,  2  lines  long;  capsule  scarcely  known. 

Cataract  Gulch,  east  slope  of  Bolinas  Ridge,  Chesnut  and  Dr&Wy 
Apr.  17,  1891;  Cazadero,  J.  Burtt  Davy^  Mar.,  1895;  hills  iiear  Mad 
River,  Marshall^  Jan.,  1887.  Nearly  related  to  S.  reniformis  Benth. 
of  Oregon  and  Washington  state;  but  that  species  is  nearly  glabrous, 
with  reniform  leaves  shorter  than  the  scapes,  the  pedicels  very  much 
shorter  than  the  bluish  flowers  (which  are  disposed  in  a  short  dense 
raceme),  and  the  capsule  emarginate. 

16.  VERONICA  L.     Speedwell. 

Ours  herbs  with  opposite  leaves  and  flowers  in  axillary  or  terminal 
racemes,  or  solitary.  Pedicels  without  bractlets.  Calyx  in  ours 
4-parted.  Corolla  subrotate,  deeply  4-cleft,  the  upper  lobe  commonly 
broader  than  the  lateral  lobes  or  the  lower  one.  Stamens  2,  one  on 
each  side  of  the  upper  corolla-lobe,  exserted.  Stigma  entire.  Cap- 
sule flattened,  often  obcordate.  Seeds  few  to  many.  (Name  thought 
ti^be  in  memofy  of  St.  Veronica.) 

Flowers  solitary  in  the  axils,  the  leaves  alternate  or  the  lowest  opposite; 
annuals. 
Diffuse  plants;  flowers  blue;  capsule  with  two  strongly  divergent  lobes; 

fruiting  pedicels  %  to  1  in.  long \.  V.  Buxbaumii, 

Erect  plants;  flowers  white;  capsule  obcordate,  on  pedicels  V4  to  1  line 

long 2.  V.  peregrina. 

Flowers  in  racemes  in  the  axils  of  the  opposite  leaves;  capsule  rotund,  not 
deeply  or  scarcely  at  all  notched  at  apex 8.  K.  Americaru^. 

1.  V.  Buxbaunnii  Tenore.  Stems  branched  from  the  base,  }  to  1 
ft.  or  more  long,  diffuse  or  procumbent;  herbage  pubescent  with 
spreading  hairs;  leaves  roundisn  or  oval,  often  broader  than  long,  5  to 
7  lines  long,  on  petioles  1  line  long,  rather  deeply  toothed  above  the 
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base;  flowers  blue  with  a  small  white  center,  2}  to  3  lines  broad; 
calyx-lobes  ovate  or  oblong,  1  to  1}  lines  long;  upper  and  lateral 
petals  subequal,  larger  than  the  lower  petal;  capule  4  lines  broad, 
with  two  strongly  divergent  lobes,  appearing  as  if  twin;  seeds  about 
9  in  each  cell,  oblong  or  roundish,  wrinkled,  with  a  fissure  on  one 
side,  1  line  long. 

Escaped  from  gardens:  abundant  in  alfalfa  fields  near  Newark, 
Miss  Crocker;  Woodland,  ace.  to  Brandegee.  Apr.  Another  garden 
annual,  Y.  arvensis  L.,  Corn  Speedwell,  is  sometimes  met  with  as 
an  escape:  pedicels  shorter  than  the  flowers;  corolla  blue,  smaller; 
capsule  notched  at  apex,  the  lobes  not  divergent. 

2.  V.  peregrina  L.  Nkckweed.  Annual,  erect,  4  to  9  or  12  in. 
high,  simple  or  branched  from  the  base;  herbage  finely  puberulent; 
leaves  alternate  or  the  lowest  opposite,  oblong,  J  to  1  in.  long,  entire 
or  dentate,  only  the  lowest  petioled;  flowers  solitary  in  the  axils  of 
the  alternate  leaves,  sometimes  in  one  of  the  axils  of  the  opposite 
leaves,  appearing  racemose  above  by  the  reduction  of  the  upper  leaves 
to  bracts;  pedicels  shorter  than  the  small  white  flowers  or  obcordate 
capsules. 

Common  in  low  places  in  valley  fields:  Humboldt  Co.;  XJkiah; 
Napa  Valley;  South  Coast  Ranges;  plains  of  the  Sacramento  and  San 
Joaquin;  Southern  California.    .May. 

3.  V.  Americana  Schwein.  Brooklime.  Glabrous  perennial; 
stems  erect  or  ascending,  1  to  2  ft.  long;  leaves  oblong-ovate,  serrate, 
IJ  to  3  in.  long,  short-petioled,  bearing  peduncled  racemes  in  their 
axils;  pedicels  filiform,  exceeding  the  linear-oblong  bracts  and  much 
longer  than  the  rotund  capsule;  corolla  blue. 

Springs  and  rivulets  in  the  hills  and  mountains:  Coast  Ranges 
(Howell  Mountain,  Berkeley,  San  Francisco,  Pajaro  Hills);  Sierra 
Nevada.     June. 

17.  CASTILLEIA   Mutis. 

Root-parasitic  herbs  or  sometimes  suffrutescent  plants.  Leaves 
alternate,  sessile,  entire  or  more  commonly  laciniate.  Flowers  dull 
yellowish  or  greenish,  in  terminal  spikes  (rarely  pediceled),  the  bracts 
and  calyx-lobes  commonly  more  showy  than  the  corolla.  Calyx  tubu- 
lar, flattened  laterally,  cleft  before  and  usually  behind,  the  divisions 
entire,  emarginate  or  2-cleft.  Upper  lip  (galea)  of  the  corolla  long 
and  narrow,  flattened  laterally  (or  conduplicate)  and  enclosing  the 
style  and  the  4  unequal  stamens.  Lower  lip  very  short,  8-lobed.  or 
-toothed.  Anther  cells  unequal,  the  outer  versatile,  the  inner  pendu- 
lous.    Capsule  many-seeded.     (D.  Castillejo,  Spanish  botanist.) 

Annual ;  calyx  about  equally  cleft  before  and  behind,  wholly  green ;  corolla 
straight,  exserted  from  the  calyx-tube  and  exposing  the  short  scarlet 

*     lower  lip 1.  C  spiralis. 

Perennials. 
Calyx  much  more  deeply  cleft  before  than  behind;  corolla  falcate,  the 
galea  well  ezsertea  from  lower  side  of  calyx  and  ezi>OBiiig  the  lower 

lip 2.  Claffinis. 

Calyx  eaually  cleft  before  and  behind;  galea  included  or  little  exserted 
(the  lower  lip  never  exposed). 
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Calyx-lobes  mostly  2-cleft  to  "middle;   herbage  yillous-hirsute;   leaves 

linear 3.  C,  parvijlora. 

Calyx-lobes  entire  or  with  sliehtly  2-lobed  summit. 

Herbage  viscid-pubescent;  leaves  oval  or  obovate. .  .  .  4.  C  UUifolia. 

Herbage  white-woolly  throughout;  leaves  linear.  .  .  .  5.  C.folioloaa. 

1.  C.  spiralis.  Annual,  erect,  virgate,  1|  to  2j^ft.  high,  the  whole 
plant  glandular-pubescent  and  wet  as  if  with  dew;  leaves  ascending, 
linear3anceolate,  H  to  3  in.  long,  all  entire;  lower  leaves  with  long 
linear  tips,  these  coiling  spirally  when  wilting;  bracts  entire,  the 
uppermost  with  scarlet  tips;  lower  flowers  pedicellate;  calyx  equally 
cleft  or  cleft  slightly  deeper  behind;  calyx-lobes  incisely  2-cleft  at  ■ 
apex;  corolla  wholly  green  (except  the  lower  lip)  or  sometimes 
slightly  yellowish,  straight,  well-exserted  from  calyx-tube,  exposing 
the  bright  scarlet  teeth  of  the  lower  lip;  corolla-tube  longer  than 
galea. 

Moist  rivulets,  Butt's  Canon,  northern  Napa  Co.,  July  18,  1897. 
C.  stenantha  Gray,  to  which  this  is  closely  allied,  occurs  from  Mon- 
terey to  San  Diego  and  in  the  southern  Sierra  Nevada,  and  is  the  only 
other  annual  species  in  the  state;  it  was  first  collected  by  Hartweg  on 
the  Carmel  River. 

2.  C.  affinis  H.  &  A.  Scarlet  Cup.  One  to  2  ft.  high,  with  few 
virgate  branches  from  the  base,  rather  leafy  below;  herbage  nearly 
glabrous,  somewhat  villous,  or  slightly  scabrous-puberulent;  leaves 
linear,  entire,  4  in.  long  or  less;  raceme  loose  below;  braxjts  scarlet, 
3-parted,  the  middle  lobe  largest  and  3-cleft  at  apex;  flowers  pedi- 
celed,  IJ  in.  long;  calyx-lobes  notched  or  2-cleft  at  apex,  the  teeth 
acute;  corolla  yellowish,  falcate,  much  exserted  from  the  anterior 
cleft  of  the  scarlet  or  scarlet- tipped  calyx,  and  exposing  the  lower 
lip;  galea  about  as  long  as  tube,  villous,  bearded  towards  apex  on  the 
back. 

Borders  of  woods  in  the  Coast  Ranges  about  San  Francisco  Bay: 
Oakland  Hills;  San  Francisco;  etc.  *  Mar. -May.  The  large  lower 
leaves  have  three  strong  callous  nerves.  Bracts  very  long,  the  lobes 
rather  narrow,  not  broader  above.  Difficult  to  discriminate  from 
the  next;  best  known  by  its  bright  scarlet  pediceled  flowers,  callous- 
nerved  leaves,  and  the. at  length  rather  loose  raceme. 

3.  C.  parviflora  Bong.  var.  Douglasii.  Indian  Paint  Brush. 
Stems  from  base  rather  few;  herbage  villous-hirsute;  leaves  linear, 
varying  to  linear-lanceolate  or  -oblong,  entire  or  with  a  few  linear- 
laciniate  lobes,  1^  to  2^  (or  the  lower  even  3^)  in.  long;  bracts  petal-like 
above,  equally  3-partea  or  the  middle  lobe  somewhat  larger  and 
8-cleft  at  summit;  spikes  lax  below;  calyx-lobes  colored  red,  rarely 
yellow,  laciniately  2-cleft  at  summit  or  to  below  the  middle;  corolla 
straight,  the  galea  about  as  long  as  tube,  little  or  not  at  all  exserted. — 
(C.  Douglasii  Benth.) 

Wooded  canons:  Coast  Ranges  and  Sierra  Nevada.  Common  and 
variable.  Bracts  variable  in  color,  tipped  with  red,  yellow,  or  white. 
The  bracts  of  the  yellow  form  from  the  Oakland  Hills  are  not  cleft 
to  the  middle. 

4.  C.  latifolia  H.  &  A.     Sbasidb  Painted  Cup.     One-half  to 
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IJ  ft.  high;  herbage  viscid-pubescent;*  leaves  thick,  oval  or  obovate, 
mostly  less  than  1  in.  long,  or  the  upper  larger  and  3-lobed  at  apex; 
bracts  very  short  and  broad  (about  9  lines  long  and  5  lines  wide)  with 
oblong  lobes,  the  middle  lobe  twice  as  large  as  the  lateral;  calyx- 
lobes  broad,  entire  or  notched  at  apex,  almost  equaling  the  corolla; 
corolla  small,  about  8  lines  long;  lower  lip  very  short. 

Sea  cliffs  and  rocky  headlands  along  the  coast:  San  Francisco; 
Monterey,  etc.     Aug. 

5.  C.  foliolosaH.  &A.  Woolly  Painted  Cup.  Suffrutescent, 
with  many  stems  from  the  basCj  mostly  10  to  18  in.  high,  white- 
woolly  throughout;  leaves  linear  and  entire,  rather  crowded  below 
and  fascicled  in  the  lower  axils,  about  1  in.  long  or  less,  the  upper 
cauline  and  bracts  3-parted  into  linear  lobes;  bracts  with  looes 
spatulate-dilated  at  apex,  the  middle  lobe  largest  and  shallowly 
3-lobed;  spikes  dense;  flower  about  9  lines  long,  only  slightly  curved; 
galea  protruding  from  calyx  only  1  or  2  lines,  shorter  than  or  as  long 
as  tube  of  corolla;  calyx-lobes  truncate  or  merely  retuse;  capsule  v 
lines  long;  seeds  bluish  green. 

Dry  Coast  Kange  hills,  mostly  in  rocky  situations  or  on  gravelly 
soil,  in  some  places  exceedingly  abundant,  occupying  many  acres  of 
open  hillside.     Apr.-May. 

18.  ORTHOCARPUS   Nutt.     Owl's  Clover. 

Annual  herbs,  or  a  few  perennial  species  extra-limital.  Leaves 
alternate,  incised  or  laciniate,  the  floral  sometimes  colored.  Calyx 
tubular  or  short-cam  pan  ulate,  4-cleft,  or  cleft  before  and  behind  and 
the  divisions  2-lobed.  Corolla  tubular,  the  upper  lip  ("galea") 
similar  to  that  of  Castilleia,  but  not  so  greatly  (or  not  at  all) 
exceeding  the  lower  one.  Lower  lip  3-saccate,  inflated,  often  very 
conspicuous.  Stamens  4;  anthers  in  some  species  with  but  one  cell. 
(Greek  orthos,  upright,  and  karpos,  fruit.) 

Corolla  with  moderately  8-saccate  lower  lip,  the  teeth  or  lobes  conspicuous ; 
bracts  with  colored  tips. 
Filaments  glabrous;  galea  nearly  straight,  glabrous. 

Flowers  whitish;  spike  slender,  8  in.  long  or  more,  lax  below 

1.  0.  aXUnuaiviA. 
Flowers  dull  white  with  purple  marks;  spike  short  and  dense,  2  in.  long 

or  less 2.  0.  castilleioidea. 

Flowers  purple;  spikes  dense,  cylindric 8.  0.  denaifiorua. 

Filaments  nairy;  galea  hooked  at  apex,  bearded;  flowers  crimson 

4.  0.  purpuraacena. 
Corolla  with  conspicuously  3-saccate  lower  lip,  much  larger  than  the  slender 

and  straight  (out  often  longer)  galea;  bracts  wholly  herbaceous. 
Stamens  in  antnesis  exserted  from  the  slightly  folded  galea;  flowers  6  lines 
long  or  less. 
Plants  small  and  weak;  flowers  scattered,  inconspicuous,  dark  red  .  .  . 

5.  O.pusiUua. 
Plants  larger  and  more  vigorous;  flowers  in  mostly  dense  spikes,  white 

or  cream-color 6.  0.  jloribundus. 

Stamens  not  exserted  from  the  involute-subulate  galea ;  flowers  exceeding 
^in. 
Leaves  dissected  into  linear  segments;  tube  of  corolla  filiform. 

Herbage  greenish ;  corolla  yellow  or  pinkish  white  throughout 

7.  0.  faucibarbaius. 


414  8CROPHUL  ARI  ACE  JE. 

Herbage  somewhat  reddish;  galea  purple. 

Corolla  deep  sulphur-yellow 8.  0.  erianthua. 

Corolla  white  or  rose-color:  vars.  of 8.  0.  erianthus. 

Leaves  broader,  entire  or  with  few  segments;  corolla-tube  broader  and 
dilated  upwards;  herbage  somewhat  yellowish;  corolla  cream-color 
throughout 9.  0.  lithospermoidea. 

1.  O.  attenuatus  Gray.  Slender,  strict  or  more  rarely  with  a  few 
branches,  6  to  12  in.  high;  leaves  linear-lanceolate,  attenuate,  entire 
or  the  upper  with  one  or  two  filiform  lobes  above  the  middle,  3  in. 
long  or  less,  mostly  1  line  wide  or  less;  spikes  slender,  loose  below, 
denser  above;  bracts  with  white  tips  pr  almost  wholly  herbaceous; 
calyx-lobes  4,  filiform,  the  divisions  of  nearly  equal  depth;  corolla 
dull  white,  not  deeply  bilabiate,  the  lanceolate  teeth  of  tne  upper  lip 
large  for  the  size  of  the  corolla,  almost  as  long  as  the  lower  lip  and 
nearly  equaling  the  galea;  lower  lip  shallowly  saccate,  purple-dotted. 

Fields:  Coast  Ranges;  Sacramento  Valley;  Sierra  Foothills.  Apr.- 
May. 

2.  O.  castilleioides  Benth.  Corymbosely  branched  from  the 
base,  commonly  6  to  10  in.  high,  somewhat  hirsute-pubescent;  leaves 
broader  than  in  the  preceding,  4  lines  wide  or  less,  entire  or  with 
laciniate  linear  divisions;  spikes  shoit  and  dense,  or  even  subcapitate, 
the  bracts  with  white  or  yellowish  tips;  calyx-segments  linear;  corolla 
6  to  10  lines  long,  dull  white  with  purple  marks;  galea  plainly  longer 
than  the  bright  crimson  teeth. 

Marshy  ground  about  San  Francisco  Bay  (Alameda,  West  Berke- 
ley) and  northward  to  Napa  Valley  and  Sonoma  Co.     June.  -" 

3.  O.  densiflorus  Benth.  Common  Escobita.  Strict  or  strictly 
branched,  5  to  15  in.  high,  finely  pubescent;  leaves  oblong-lanceolate 
to  linear,  with  mainly  a  pair  of  filiform  divisions;  spike  dense,  4  in. 
long  or  less;  bracts  3-cleft  with  purple  and  white  tips;  calyx-segmeijjfi 
spatulate  dilated,  purple;  corolla  8  to  10  lines  long,  purple  and  white; 
lower  lip  with  large  crimson  dots,  the  teeth  nearly  as  long  as  the 
galea. 

Calistoga;  San  Rafael;  Mill  Valley;  Newark,  etc.,  and  southward 
along  the  coast  to  San  Luis  Obispo.     May. 

4.  O.  purpurascens  Benth.  Purple  Escobita.  Erect  or  fre- 
quently much  branched  from  the  base  with  ascending  branches,  4  to 
15  in.  high,  villous-pubescent;  leaves  parted  into  many  filiform 
divisions;  bracts  palmately  cleft  and  somewhat  dilated,  the  upper 
with  crimson  or  purple  tips,  as  also  the  calyx-lobes;  corolla  crimson 
or  purplish,  1  to  IJ  in.  long;  lower  lip  white-tipped,  with  yellow  and 
purple  dots  or  markings;  galea  densely  purple-bearded  on  the  back, 
incurved  at  tip. 

Sierra  Foothills;  Sacramento  and  San  Joaquin  Valleys;  Napa  Val- 
ley; Antioch;  Los  Gatos;  Monterey  and  southward  to  Southern  Cal- 
ifornia.    Apr. -May  16. 

5.  O.  pusillus  Benth.  Slender  and  weak.  2  to  4  in.  high;  herbage 
purplish,  sparingly  hispidulous-pubescent;  leaves  pinnately  cleft  into 
linear  or  filiform  divisions;  bracts  longer  than  tne  scattered  incon- 
spicuous dark  red  flowers;  corolla  2  to  3  lines  long. 
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Hillsides  and  fields,  coloring  moist  spots  with  a  dull  red  hue:  Oak- 
land Hills;  Marin  Co.;  Humboldt  Co.  and  northward.     Mar. -Apr. 

6.  O.  floribundus  Benth.  Erect,  somewhat  corymbosely  branched 
from  near  the  base  or  the  middle,  5  to  12  in.  high,  nearly  glabrous; 
leaves  (especially  the  upper)  pinnately  parted  into  linear-filiform  di- 
visions, some  again  parted;  spikes  short  and  dense,  the  upper  bracts 
not  surpassing  the  calyx;  corolla  white  or  cream-color,  6  lines  long, 
its  tube  much  exceeding  the  calyx;  lower  lip  with  2  hairy  lines  within. 

Hill.-idps  near  the  coast:   Millbrae,  Davy;  San  Francisco,  Jepson. 

7.  O.  faucibarbatus  Gray.  Herbage  greenish,  glabrous,  or  puber- 
uler^t  above;  7  to  14  in.  high,  with  ascending  branches  from  the 
middle;  leaves  oblong  or  Hgulate  at  base,  pinnately  cleft  above  into 
several  linear  divisions;  spikes  at  length  elongated  and  lax;  bracts 
shorter  than  the  flowers,  palmately  cleft  or  parted  into  lanceolate 
segments;  corolla  yellow  or  pinkish  white  throughout,  9  to  10  lines 
long,  its  tube  very  slender,  pubescent,  twice  the  length  of  the  calyx; 
sacs  of  lower  lip  nearly  2  lines  deep,  deeper  than  high. 

Low  fields  in  the  Coast  Range  valleys  from  Monterey  Co.,  Chandler. 
Santa  Cruz,  Setchell,  to  Napa  Valley,  Jepson,  Sonoma  Co.,  and 
Mendocino  Co.     Apr.-May. 

8.  O.  erianthus  Benth.  Owl's  Clover.  Herbage,  particularly 
the  bracts  and  stems,  reddish;  plants  5  to  8  in.  high;  leaves  pinnately 
divided  into  filiform  divisions;  spikes  slender;  bracts  mucn  shorter 
than  the  flowers;  corolla  about.  10  lines  long  and  sulphur-yellow 
except  the  dark  purple  subulate  galea,  its  filiform  tube  at  least  twice 
the  length  of  the  calyx;  sacs  of  the  lip  2  lines  deep,  deeper  than  high, 
each  sac  commonly  with  2  greenish  yellow  spots  at  the  base  of  the 
tooth;  folds  of  the  throat  densely  bearded. 

Very  abundant  on  the  plains  of  the  Sacramento  and  San  Joaquin 
and  on  the  low  hills  of  the  Coast  Ranges,  often  coloring  wide  stretches 
in  Apr.  and  May. 

Var.  versicolor  (O.  versicolor  Greene).  White  Owl's  Clover. 
Corolla  white,  excepting  the  purple  galea,  often  with  a  transverse 
purple  band  across  the  throat  below  the  sacs;  otherwise  like  the  pre- 
ceding.— Lake  Merced. 

Var.  roseus  Gray.     Corolla  rose-color. — San  Francisco  sand  hills. 

9.  O.  lithospernnoides  Benth.  Cream  Sacs.  Herbage  hirsute- 
pubescent  above,  less  so  below,  erect  and  strict,  or  with  few  branches 
above  the  base;  lower  leaves  lanceolate,  entire;  upper  oblong,  with  a 
few  slender  lobes;  spike  very  dense  and  thick;  bracts  nearly  equaling 
the  flowers,  the  upper  dilated  at  the  base,  palmatifid  into  7  or  more 
narrow  lobes;  corolla  1  in.  long  or  more,  of  a  rich  cream-color, 
strongly  3-saccate,  the  tube  dilated  upwards. 

Plains  and  low  hi  Is:  Contra  C<»sta  and  Marin  Cos.  northward 
through  the  Coast  Ranges  to  Mendocino;  Sacramento  Val'ey.  Last 
of  Apr.  to  first  of  June.  Upper  bracts  large,  almost  as  broad  as  long, 
concealing  the  calyx;  in  the  two  preceding  species  the  upper  bracts 
are  small,  little  or  not  at  all  longer  than  the  calyx,  only  3  to  5-cleft 
and  not  so  broad. 
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19.  ADENOSTEGIA  Benth. 

Branching  annuals.  Leaves  alternate,  narrow,  either  entire  or  8  to 
5-parted  into  linear  divisions.  Bracts  and  calyx  never  colored. 
Flowers  scattered  along  the  branches  or  in  terminal  clusters  or  heads. 
Calyx  spathe-Iike,  consisting  of  an  anterior  and  a  posterior  leaf-like 
division  or  the  anterior  division  wanting.  Corolla  tubular,  enlarged 
a  little  upwards,  the  lips  of  nearly  equal  length;  lower  lip  obtusely 
3-toothed.  Stamens  4  or  2;  anther-cells  unequal,  ciliate  or  minutely 
bearded.  Capsule  flattened;  seeds  with  a  loose  coat,  pointed  at  one 
end.    (Greek  aden,  gland,  and  stege,  covering,  some  species  glandular. ) 

Calyx  diphyllous  (i.  e.,  with  anterior  and  posterior  leaf-like  divisions); 
stamens  4,  filaments  villous;  bracts  and  floral  leaves  gland-tipped. 

Flowers  crowded  into  terminal  heads ;  bracts  hirsute-ciliate 

1.  A.  rigida. 
Flowers  2  or  8  together  at  the  ends  of  the  branchlets,  or  only  one. 

Herbage  pubescent ,  .  .2.  A, pilosa. 

Herbage  glabrous 8.  ^.  PringUi. 

Calyx  monophyllous  (t.  c,  with  a  single  posterior  leaf-like  division);  fila- 
ments glabrous;  bracts  and  fioral  leaves  not  gland-tipped. 

Leaves  entire ;  stamens  4 4.  A.  maritima. 

Some  of  the  leaves  pinnatifid ;  stamens  2 5.  ^.  mollis. 

1.  A.  rigida  Benth.  Erect,  paniculately  branched,  1  to  2  or  8  ft. 
high;  herbage  finely  puberulent,  the  3-parted  bracts  hispid-ciliate; 
lower  leaves  entire,  upper  3  to  6-parted  into  linear  divisions,  their 
tips  dilated  and  retuse;  flowers  crowded  in  terminal  heads;  corolla 
yellowish  and  purplish,  over  J  in.  long. 

Throughout  Southern  California;  recorded  as  within  our  limits  only 
from  Mt.  Hamilton,  Greene. 

2.  A.  pilosa  (Gray)  Greene.  Paniculately  branched,  2  to  8  ft. 
high,  glandular,  soft-pubescent;  leaves  narrowly  linear,  entire,  some- 
what fascicled  below,  J  to  J  in.  long,  the  upper  and  floral  with  8 
callous-glandular  teeth  at  the  dilated  tip;  flowers  2  or  3  together  at 
the  end  of  the  branchlets,  or  only  1;  calyx-lobes  exceeding  the  corolla; 
corolla  J  in.  long,  dull  white  with  some  yellow  markings;  lower  lip 
rather  broad  below,  scarcely  .shorter  than  the  upper;  stamens  4; 
anthers  2-celled;  filaments  villous. — (Cordylanthus  pilosus  Gray.) 

Very  common  on  dry  hills  throughout  northern  California:  Los 
Gatos;  Moraga  Valley;  Napa  Valley;  Vaca  Mountains  and  north- 
ward.    Sept. 

3.  A.  Pringlei  (Gray)  Gr^ene.  About  IJ  ft.  high,  diffusely  and 
subdivaricately  branched,  the  branches  slender  and  very  wiry;  plants 
glabrous  below,  the  inflorescence  sparsely  sprinkled  with  minute 
glandular-hispid  hairs;  leaves  filiform,  6  lines  long,  the  floral  some- 
what callous-tipped;  flowers  few,  solitary,  terminating  the  stem  and 
branches;  upper  calyx-division  narrow,  bifld;  corolla  6  to  6  lines 
long,  white  or  greenish  white,  marked  with  purple  at  the  middle; 
capsule  oblique  at  summit,  with  a  very  distinct  beaK. 

Mt.  St.  Helena,  8,700  to  3,900  ft.;  flrst  collected  in  Lake  Co.,  by 
Pringle.  The  plant  in  anthesis  is  almost  or  quite  leafless,  and  the 
rigid   wiry  branches  of  a  deep  brown  or  mahogany  color  are  quite 
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characteristic.  This  and  the  preceding  species  belong  to  the  subgenus 
Adenostegia  proper,  characterized  by  a  diphyllous  calyx;  it  is  to  be 
noted,  however,  that  the  lower  sepal  in  A.  Pringlei  and  A.  pilosa  is 
deciduous,  and  that  only  the  upper  sepal  persists  in  extreme  age! 
The  next  two  species  are  of  the  section  Hemistegia,  the  calyx  of  which 
is  monophyllous,  only  the  upper  sepal  being  present ! 

4.  A.  maritima  (Nutt.)  Greene.  Corymbosely  branched,  5  to  12  in. 
high;  herbage  glaucous  and  more  or  less  hoary-pubescent;  leaves 
linear  to  oblong,  1  in.  long,  entire;  flowers  in  short  rather  thick 
spikes,  about  as  long  as  the  loosely  imbricated  bracts;  corolla  purplish; 
stamens  4,  in  very  unequal  pairs;  anthers  of  the  longer  pair  2-celled, 
of  the  shorter  pair  with  only  the  lower  smaller  cell;  filaments  gla- 
l)rous. — (Cordy  Ian  thus  maritimus  Nutt.) 

Salt  marshes  near  the  coast  from  San  Francisco  Bav  southward  to 
Southern  California.     July. 

5.  A.  mollis  (Gray)  Greene.  Simple  or  branched,  i  to  1  ft.  high, 
villous-pubescent,  the  bracts  densely  villous-hirsute;  leaves  linear  or 
oblong,  entire,  or  the  upper  saliently  few-toothed  or  pinnatifld; 
flowers  spicate;  corolla  J  in.  long;  stamens  2;  anth(n's  2-celled;  fila- 
ments glabrous. — (Cordylanthus  mollis  Gray.) 

Interior  salt  mai-shes:  Vallejo;  Suisun  Marshes.     Aug. 

20.   PEDICULAR  IS  L.     Lousewort. 

Perennial  herbs  with  alternate  pinnatifid  leaves.  Flowers  in  a 
l)nicteate  spike.  Calyx  2  to  5-cleft.  Corolla  tubular,  strongly  bilab- 
iate; upper  lip  galeate,  arched  and  compressed;  lower  lip  of  3  small 
rounded  lobes  or  teeth.  Stamens  4,  under  the  galea;  an  there  trans- 
verse, with  equal  cells.  Capsule  flattened,  oblique  at  apex,  loculi- 
cidally  2-valved.  (From  Latin  pediculus,  a  louse;  of  uncertain 
application.) 

1.  P.  densiflora  Benth.  Indian  Warrior.  Stems  simple  and 
erect,  9  to  12  in.  high,  commonly  several  from  the  scaly  caudex; 
herbage  soft-pubescent  or  nearly  glabrous;  leaves  pinnately  divided  or 
parted,  the  segments  oblong  and  doubly  serrate-toothed  or  incised; 
flowers  in  a  terminal  dense  (or  in  age  loose)  spike;  bracts  linear, 
ciliate  or  serrulate  towards  the  apex,  mostly  shorter  than  the  flowers; 
calyx  5-angled,  the  anterior  and  lateral  angles  soft-pubescent,  equally 
or  unequally  6-toothed,  3  to  4  lines  long;  corolla  crimson,  1  in.  long 
or  more;  galea  large,  slightly  broader  upwards,  strongly  arched; 
lower  lip  small,  of  3  rounded  teeth;  anther-cells  acute  at  base; 
seeds  few. 

Wooded  hills  throughout  western  California.     Feb.-Mar. 

Bellardia  Trixago  (L.)  is  an  escape  near  Martinez,  ace.  to 
Greene,  Man.,  284.  It  is  an  annual  with  crenate-serrate  lanceolate 
leaves,  red  and  white  flowers  in  a  dense  terminal  spike,  4-lobed  calyx, 
and  the  lip  of  the  corolla  equaling  or  exceeding  the  galea. 
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87.  PLANTAGINACE>E.     Plantago  Family. 

Acaulescent  herbs  with  1  to  several-ribbed  or  -nerved  radical  leaves 
Flowers  regular,  4-merous,  the  scarious  and  veinless  corolla  commonly 
withering-persistent.      Ovary   2  to    4-celled,   superior;    style    long- 
stigmatose,  simple  and  filiform. 

1.  PLANTAGO  L.     Plantain. 

Flowers  perfect  or  polygamo-dioecious,  each  subtended  by  a  bract, 
disposed  in  spikes  or  heads  which  are  raised  on  a  leafless  scape. 
Sepals  4.  Corolla  small,  salverform,  with  a  short  tube,  or  nearly 
rotate.  Stamens  4,  or  sometimes  2,  alternating  with  the  lobes  of  the 
corolla  and  borne  on  its  tube.  Ovary  2  or  mlsely  4-celled,  with  1 
or  more  ovules  in  each  cell.  Capsule  circumscissile,  the  seeds 
attached  to  the  face  of  the  loose  partition  which  falls  away  with  the 
lid.     Seed-coat  mucilaginous.     (Latin  name  of  the  Plantain.) 

Corolla  closed  over  the  mature  capsule,  forming  a  sort  of  beak;  perennial; 

stamens  4;  spike  6  to  12  in.  long;  leaves  oblong-lanceolate 

1.  P.  hirtella. 
Corolla  remaining  expanded,  not  closed  over  the  mature  capsules. 
Perennials;  stamens  4. 

Leaves  lanceolate 2.  P.  lanceolata. 

Leaves  ovate 3.  P.  major. 

Leaves  linear 4.  P.  Tnaritima. 

Annuals;  leaves  linear  or  oblanceolate. 
Stamens  4;  capsule  2-seeded,  spike  oblopg:  vars.  of  .  .  .6.  P.  Pataaonica. 
Stamens  2;  capsule  4-8eeded,  spike  narrowly  linear  .  .  .  6.  P.  Bigelovii. 

1.  P.  hirtella  HBK.  Root  thick;  herbage  roughish  pubescent, 
especially  the  scapes  and  leaf-ribs;  leaves  oblong-oblanceolate  to  nar- 
rowly oblong,  tapering  to  apex  and  below  into  a  broad  petiole,  3  to  12 
in.  long  and  f  to  3|  in.  wide;  spikes  6  to  12  in.  long,  dense  except  at 
the  base;  corolla  persistent,  its  lobes  closed  over  the  capsule,  forming 
a  sort  of  beak;  seeds  3. 

Clay  banks  along  the  coast:  Santa  Cruz  (?);  San  Francisco;  Berke- 
ley; Tennessee  Bay,  Marin  Co.;  Bolinas;  Dillons  Beach,  ace.  to 
Setchell. 

2.  P.  lanceolata  L.  Kibwort.  English  Plantain.  Perennial; 
herbage  somewhat  villous  with  short  hairs,  often  rusty-pilose;  leaves 
erect  or  spreading,  oblong-lanceolate,  tapering  at  base  into  a  slender 
petiole,  strongly  3  to  5-ribbed,  3J  to  6  in.  long;  scape  longer  than  the 
leaves,  sulcate  and  angular,  erect;  spike  short-cylindrical,  f  to  2  in. 
long;  corolla  nearly  rotate;  sepals  scarious,  the  two  lower  often  com- 
bined into  one;  stamens  twice  as  long  as  the  corolla,  with  slender  fila- 
ments; capsule  2-seeded. 

Common  about  San  Francisco  Bay,  flowering  from  Apr.  until  late 
summer. 

3.  P.  nnajor  L.  Common  Plantain.  Glabrous  perennial;  root- 
stock  short  and  thick;  leaf-blades  round-ovate,  3  to  6  in.  long,  entire 
or  toothed,  marked  with  6  to  7  prominent  ribs,  these  convei-cing  at 
the  base  into  a  broad  petiole  4  or  5  in.  long;  peduncles  not  as  long  as 
the   leaves,  rarely  longer,  bearing  an  ek>ngated  spike  often  8  in. 
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long;  sepals  green  in  the  middle,  with  scarious  edges;  capsule  2-celled 
with  4  to  8  seeds  in  each  cell,  circumscissile  near  the  miodle. 

Not  uncommon  in  low  fields  and  waste  places.  The  species  is  prob- 
ably introduced  from  Europe.  Called  by  the  Indians  "  White  Man's 
Foot,"  since  it  has  closely  followed  the  advaqce  of  civilization, 
springing  up  about  the  earliest  frontier  settlements.  It  has  repute  in 
rustic  medicine  for  the  cure  of  certain  cutaneous  disorders. 

Var.  Asiatica  Dec.  Leaves  in  a  rosette-like  cluster,  the  petiole 
about  1  in.  long  or  less;  peduncles  surpassing  the  leaves;  spike  below 
less  dense;  capsule  circumscissile  near  the  base  and  well  within  the 
calyx. — Stockton;  Sierra  Nevada. 

4.  P.  maritima  L.  Ska  Plantain.  Low  stout  maritime  peren- 
nials with  many  thick  and  fleshy  linear  or  narrowly  linear  leaves; 
peduncles  ascending,  3  to  4,  rarely  6  to  7  in.  long,  equaling  or  exceed- 
ing the  leaves;  spike  cylindrical,  IJ  to  2  or  3  in.  long;  sepals  some- 
what carinate;  corolla-tube  pubescent  externally;  capsules  2  to 
4-seeded. 

Cliffs  and  rocks  near  the  sea:  Santa  Cruz;  San  Francisco;  West 
Berkeley. 

5.  P.  Patagonica  Jacq.  var.  Californica  Greene.  Annual,  silky- 
pubescent,  4  to  5  in.  high;  leaves  narrowly  linear  to  oblanceolate, 
about  §  the  length  of  the  scapes,  rarely  equaling  them,  less  than  1  to 
nearly  3  lines  wide;  spike  dense  and  short,  oblong,  or  even  almost 
capitate,  4  to  6  lines  long;  sepals  obtuse,  with  a  firm  and  broadly 
linear  central  portion,  this  scariously  margined;  capsule  2-8eeded; 
seeds  oblong-oval  with  a  pronounced  ventral  sulcus,  and  tough 
leathery  testa. 

Very  common  on  hillsides  everywhere.     Apr.-May.     Fr.  June. 

Var.  rosulata  (Plantago  Californica  Greene).  Rosulate  leaves 
mostly  depressed,  the  scapes  somewhat  decumbent  at  base,  twice 
the  length  of  the  leaves. — Contra  Costa  Co.  southward  in  the  Mt. 
Diablo  Range. 

6.  P.  Bigelovii  Gray.  Slender  annual,  3  to  6  in.  high;  leaves 
linear  or  filiform,  commonly  shorter  than  the  scapes,  less  than  2  lines 
broad,  both  scapes  and  leaves  erect;  fruiting  spike  f  to  IJ  in.  long, 
about  IJ  lines  wide;  stamens  2;  capsule  ovoid-oblong,  1  to  IJ  lines 
long,  circumscissile  much  below  the  middle  (well  within  the  calyx), 
4-seeded,  occasionally  a  fifth  seed;  seeds  winged  at  one  end. 

Alkaline  fields  of  the  Sacramento  and  San  Joaquin  Valleys  west- 
ward to  the  Potrero  San  Pablo,  Davy^  and  Hollister,  SetchelL 
Apr.-May. 

88.    UTRICULARIACE>E.      Bladderwort    Family. 

Aquatic  insectivorous  plants.  Calyx  bilabiate.  Coi-olla  deeply 
bilabiate,  the  lower  lip  larger »3-lobed,  spurred  at  the  base  in  front. 
Stamens  2,  anterior.  Ovary  1-celled,  witn  free  central  placenta  bear- 
ing several  ovules.  Fruit  a  2-valved  capsule.  Seed  with  a  straight 
embryo  and  no  endosperm. 
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1.  UTRICULAR  I A   L.     Bladderwort. 

Leaves  capillary  divided  and  bearing  little  bladders  which  possess  a 
kind  of  valve-like  opening.  Scapes  1  to  few-flowered.  Calyx-lips 
entire.  Corolla  with  a  projecting  palate  on  the  lower  lip,  often  clos- 
ing the  throat;  upper  lip  erect.  (Latin  utriculus,  a  little  skin  or 
leathern  bottle.) 

1.  U.  vulgaris  L.  Common  Bladderwort.  Immersed  stems 
1  ft.  long  or  more,  crowded  with  hi-  or  tri-pinnately  parted  leaves 
bearing  many  bladders;  scapes  5  to  12-flowered;  pedicels  recurved  in 
fruit;  corolla  6  to  9  lines  broad,  with  conical  spur  somewhat  shorter 
than  the  lower  lip. 

Olema,  Mrs.  K.  Brandegee;  Suisun  Marshes  (?);  Lower  San 
Joaquin,  Mrs.  K.  Bi'andegee.  The  bladders  have  an  entrance  closed 
by  a  valve  opening  inwards,  so  that  small  aquatic  animals  having 
entered  are  unable  to  escape. 

89.  OROBANCHACE>E.     Broom-rape  Family. 

Root-parasitic  herbs,  destitute  of  green  color,  with  alternate  scales 
in  place  of  leaves.  Calyx  persistent.  Corolla  tubular,  more  or  less 
bilabiate,  the  upper  lip  2-lobed  or  entire,  the  lower  3-lobed.  Stamens 
4,  didynamous,  inserted  on  the  tube  of  the  corolla.  Ovary  free, 
1-celled,  pointed  with  a  long  style  which  is  curved  at  the  apex. 
Capsule  ovoid,  2  to  4-valved,  each  valve  bearing  on  its  face  1  or  2 
placentae  Seeds  numerous,  verj^  small,  with  endosperm;  embryo 
minute. 

Calyx  5-cleft;  anther-cells  separated  from  below  upward,  mucronate  at 
Dase;  capsule  2-valved 1.  Aphyllon. 

Calyx  truncate  behind  and  before,  or  with  1  to  4  teeth  in  front;  anther- 
cells  parallel,  blunt;  capsule  4-valved 2.  Boschniakia. 

1.  APHYLLON   Mitch.     Broom-rape. 

Low  commonly  viscid-pubescent  plants,  with  violet-purple  or 
yellow  flowers.  Calyx  6-cleft  into  acute  or  acuminate  lobes.  Corolla 
tubular,  curved,  obscurely  or  manifestly  bilabiate;  upper  lip  erect  or 
arching  inwards,  in  ours  2-lobed;  lower  lip  3-lobed,  spreading.  Sta- 
mens included.  Style  deciduous;  stigma  peltate  or  with  anterior  and 
posterior  lobes.  Placentae  4,  2  on  each  valve  of  the  capsule.  (Greek 
prefix  a,  without,  and  phullon,  leaf.) 

Flowers  on  long  slender  peduncles  from  a  short  more  or  less  subterranean 
caudex,  without  bractlets^  corolla  obscurely  bilabiate;    placentae  not 


closely  approximate  in  pairs, 
eduncles  few  or  one; 


Peduncles  few  or  one;  corolla  bluish  or  purplish;  calyx-lobes  subulate  .  . 

1.  A.  uniflorum. 
Peduncles  many;  corolla  commonly  yellow;  calyx-lobes  broader 

2.  A, /(uciculatum. 
Flowers  in  a  raceme,  or  subspicate,  or  thyrsoid;  flowers  witn  2  bractlets; 

corolla  manifestly  bilabiate;  placentse  in  contiguous  pairs. 
Herbage  light  colored  or  somewhat  purplish;  flowers  pedicellate;  calyx 
equallv  cleft. 

Calyx-lobes  nearly  as  long  as  tube  of  corolla B.  A.  comoaum. 

Calyx-lobes  scarcely  half  as  long  as  corolla 4.  A.  Califomieum. 
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Herbage  dark  reddish  brown ;  flowers  subsessile  or  short  pediceled;  calyx 

unequally  cleft;  stems  with  a  thickened  tuber-like  base 

5.  A,  tuberosum. 

1.  A.  uniflorum  (L.)  Gray.  Naked  Broom-rape.  Peduncles 
few  or  one,  slender,  IJ  to  6J  in.  high,  from  a  short  scaly  nearly  sub- 
terranean stem;  calyx-lobes  subulate,  often  attenuate,  longer  than  the 
tube;  corolla  violet-tinged  or  blue-purple,  1  in.  long  or  less  (twice  the 
length  of  the  calyx  or  more),  the  lobes  obovate  and  rather  large. 

Widely  distributed  but  not  common:  Lafayette,  Contra  Costa  Co.; 
Milliken  Canon  near  Napa.     Apr.-May. 

2.  A.  fasciculatum  (Nutt.)  Gray.     Scaly  stem  emerging  from  the 
ground  1  or  2  in.  and  bearing  numerous  fascicled  peduncles  3  to  4  in. 
long;  plants  more  pubescent  and  glandular  than  in  no.  1;  calyx-lobes         / 
broadly  or  triangular-subulate,  usually  shorter  than  but  often  exceed-       i^ 
ing  the  tube;  corolla  yellow,  sometimes  purple  or  reddish-tinted,  1  to 

IJ  in.  long. 

Higher  mountain  slopes  and  ridges,  rather  common:  Coast  Ranges 
(Vaca  Mountains,  Mt.  Tamalpais,  Mt.  Diablo,  Mt.  Oso,  etc.);  Sierra 
Nevada;  Southern  California.  June.  Parasitic  on  Eriogonum, 
Phacelia,  Artemisia,  etc. 

3.  A.  comosum  (Hook.)  Gray.  Branching  close  to  the  surface  of 
the  ground,  3  to  4  in.  high,  puberulent;  flowers  racemose  or  some- 
what corymbose;  pedicels  2  to  4  lines  long;  bractlets  on  the  pedicels 
or  at  the  base  of  the  flowers;  calyx  parted  into  long  linear-attenuate 
lobes  J  as  long  as  or  nearly  equaling  the  corolla;  corolla  pinkish  or 
purplish,  1  to  IJ  in.  long,  upper  lip  notched  or  bifid,  lower  8-parted 
into  rather  narrow  lobes;  anthers  woolly. 

Dry  hills,  parasitic  on  Artemisia  and  other  shrubs,  not  common. 
Mohave  Desert  northward  to  Washington:  Mt.  Oso,  Stanislaus  Co., 
Brewer;  Livermore,  on  Sambucus  glauca.  Dr.  W.  A.  Hammond^  the 
specimens  nearly  a  foot  long  and  the  main  stem  1  in.  thick;  bractlets 
somewhat  remote  from  the  calyx;  very  abundant  in  "the  low  over- 
flowed lands  between  the  San  Joaquin  River  and  Paradise  Cut," 
Brandegee.     Aug.-Sept. 

4.  A.  Calif ornicum  (C.  &  S.)  Gray.  Viscid-pubescent,  with 
usually  simple  stems  2  to  6  in.  high;  flowers  crowded  in  a  dense 
raceme;  pedicels  1  to  2  (or  the  lower  sometimes  6)  lines  long;  calyx- 
segments  linear-lanceolate,  half  as  long  as  the  corolla;  corolla  yellow- 
ish or  purplish,  J  to  1  in.  long,  its  lobes  shorter  and  less  spreading 
than  in  no.  3;  anthers  glabrous  or  slightly  hairy. 

Open  hills:  Coast  Ranges;  Sierra  Nevada.  Corolla  rather  more 
slender  and  less  membranaceous  than  in  A.  comosum;  lips  about  2 
lines  long,  in  A.  comosum  about  3  to  4  lines  long. 

5.  A.  tuberosum  Gray.  Low,  stout,  pruinose-puberulent,  the 
thickened  base  of  the  stem  with  imbricated  scales;  inflorescence  a 
dense  pyramidal  (or  more  or  less  globose)  cluster  of  short  racemes; 
calyx  unequally  cleft,  the  lobes  about  as  long  as  the  tube  of  the 
corolla;  corolla  yellowish  or  dark  pui*ple  or  brown,  5  to  7  lines  long. 
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the  lobes  a  line  long,  scarcely  spreading;   anthers  after  dehiscence 
somewhat  hairy. 

Summits  of  the  Coast  Range  peaks  and  ridges:  Gabilan  Mountains, 
Bretver;  Mt.  Hamilton,  Greene;  Mt.  Diablo,  Kellogg;  Mt.  Tamalpais, 
Miss  Eastwood;  Vaca  Mountains,  Jepson,  parasitic  on  Adenostoma 
fasciculatum,  the  dark  red  or  dark  brown  thyrsoid-congested  inflo- 
rescences 2  in.  thick  or  more,  looking  at  first  glance  not  unlike  small 
burnt  stumps  where  fire  has  passed  through  the  Chamisal;  Snow  Mt., 
Lake  Co.,  Brandegee.     May. 

2.   BOSCHNIAKIA   C.  A.  Mey. 

Stems  thick,  simple,  arising  from  rather  large  globose  tubers  which 
are  developed  at  the  point  of  attachment  of  the  parasite  to  the  root  of 
the  host  plant.  Flowers  without  bractlets,  sessile  or  pedicellate,  more 
or  less  concealed  by  scaly  subtending  bracts,  the  whole  forming  a 
dense  spike.  Calyx  short,  cup-shaped,  trujicate  behind  and  with 
teeth  in  front,  or  entirely  truncate.  Corolla  ventricose;  upper  lip 
erect  or  fornicate,  entire  or  bifid;  lower  3-parted.  Stamens  slightly 
exserted.  Stigma  bilamellar,  the  lobes  right  and  left,  or  4-lobed. 
Capsule  4-valved,  each  valve  with  1  placenta.  (Boschniaki,  a  Russian 
botanist.) 

1.  B.  strobilacea  Gray.  Tubers  2  to  3  in.  in  diameter,  bearing 
1  to  0  spikes;  spikes  deep  red-brown  in  age;  scales  much  imbricated, 
very  broad  and  obtuse;  calyces  truncate  or  with  1  to  4  teeth  anteriorly 
and  laterally  disposed;  upper  lip  of  corolla  entire,  emarginate  or  bifid; 
filaments  densely  bearded  at  base. 

Higher  Coast  Range  ridges  (Santa  Cruz  Mountains,  Oakland  Hills, 
Mt.  Tamalpais,  Mt.  St.  Helena),  northward  to  British  Columbia; 
commonly  parasitic  on  the  roots  of  Manzanita.  May.  The  oblong 
spikes  in  many  cases  bear  a  marked  resemblance  to  Sugar  Pine  cones; 
in  other  cases  the  infiorescence  is  more  open  and  the  specific  name  less 
applicable.  Lower  flowers  rarely  with  bractlets.  For  a  detailed 
account  of  this  peculiar  parasite  see  Erythea,  v.  63,  pi.  1  &  2. 

90.  POLEMONIACE/E.     Gn.iA  Family. 

Herbs  or  a  few  species  slightly  suffrutescent.  Leaves  alternate  or 
opposite,  entire,  lobed  or  divided.  Flowers  complete,  6-merou8  except 
that  the  superior  ovary  is  3-celled,  either  solitary,  in  loose  clus- 
ters, capitate,  racemose,  corymbose  or  paniculate.  Calyx  persistent, 
in  one  subgenus  irregular.  Corolla  regular,  convolute  in  the  bud. 
Stamens  inserted  on  corolla,  alternate  with  its  lobes,  often  unequal  in 
length.  Style  3-cleft.  Capsule  loculicidally  3-valved.  One  species 
of  Gilia  has  a  4-merous  corolla  and  some  exceptions  as  to  the  capsule 
are  noted  under  that  genus. 

Calyx  herbaceous  throughout;  filaments  hairy  at  base;  leaves  alternate* 
pinnate 1.  PoLEMONirM. 

Calyx  more  or  less  scarious  below  the  sinuses,  at  least  not  herbaceous 
throughout. 
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Sinuses  of  the  calyx  in  age  distended  into  a  revolute  lobe  .  2.  Collomia. 
Sinuses  of  the  calvx  not  distended. 

Leaves    alternate  in   ours    except    one  species,   entire  or   pinnately 
toothed,  lobed  or  divided 3.  Gilia. 

Leaves  opposite,  palmately  divided  in  ours,  rarely  entire  4.  Linanthtjs. 

1.  POLEMONIUM  L.     Jacob's  Ladder. 

Perennials.  Leaves  alternate,  pinnate,  the  leaflets  sessile.  Flow- 
ers showy,  blue  or  white,  in  racemes,  thyrses  or  panicles.  Calyx 
herbaceous  throughout,  not  scarious  below  the  sinuses,  accrescent. 
Corolla  from  funnel  form  to  nearly  rotate.  Filaments  more  or  less 
declined  and  hairy  at  base.  Seeds  few  or  several  in  each  cell, 
((rreek  name  used  by  Dioscorides,  from  polemos,  war,  the  application 
not  obvious.) 

1.  P.  carneum  Gray.  Lightly  pubescent,  1  to  2  ft.  high,  the 
.stems  lax  or  diffusely  branching;  leaflets  thin,  7  to  17,  ovate  to  ovate- 
lanceolate,  1  to  IJ  in.  lopg,  all  but  the  terminal  distinct,  these  some- 
times confluent;  flowers  corymbose-paniculate  on  rather  slender  pedi- 
cels; calyx  about  4  lines  long,  accrescent  in  age  and  twice  as  long; 
corolla  broadly  funnelform,  salmon-color  to  purple,  8  to  12  lines 
long,  the  limb  nearly  as  broad  when  expanded;  lobes  obovate  and 
either  acute  or  obtuse;  stamens  and  style  included;  seeds  3  or  4  in 
(^ach  cell. 

Rare  but  handsome  species  of  mountain  woods:  Pilarcitos,  San 
Mateo  Co.;  Marin  Co.;  northward  to  Siskiyou  Co.,  where  first 
collected  by  Greene.     Apr.-May. 

2.  COLLOMIA  Nutt. 

Herbs,  ours  annual,  with  alternate  leaves.  Flowers  in  ours  in 
dense  clusters  with  feliaceous  bracts.  Calyx  turbinate,  in  age  ob- 
pyramidal  or  cup-shaped,  its  teeth  or  lobes  equal,  entire,  erect,  the 
sinuses  in  age  distended  into  a  recurved  lobe.  Corolla  narrowly 
funnelform  or  salverform,  salmon-yellow,  reddish,  purple,  or  white. 
Stamens  unequal  and  unequally  inserted  on  the  tube  of  the  corolla, 
mostly  straight.  Seed  1  in  each  cell,  the  seed-coat  developing  spiral 
threads  when  wet.  Capsule  oval  to  obovoid.  (Greek  kolla,  glue,  on 
account  of  the  mucilaginous  seeds.) 

Corolla  narrowly  funnelform,  pale  salmon-color;  leaves  entire 

1.  C.  arandifiora. 
Corolla  salverform,  red-purple;  leaves  more  or  less  bipinnatind  or  simply 
toothed  or  entire 2.  C.  heterophylla. 

1.  C.  grandiflora  Bougl.  Erect,  simple,  J  to  2  ft.  high;  leaves 
alternate,  linear  or  oblong-lanceolate,  entire,  sessile;  flowers  crowded 
in  head-like  clusters  at  the  ends  of  the  stems  and  leafy-bracted,  or 
some  often  borne  below,  either  singly  in  the  axils  or  in  small  clusters 
on  short  branchlets;  calyx-tube  obconical,  its  lobes  broad  and  obtuse; 
corolla  pale  salmon-color,  narrowly  funnelform,  1  in.  long,  its  tube 
thrice  as  long  as  the  calyx,  its  lobes  broadly  oblong;  valves  of  the 
capsule  after  dehiscence  with  the  sides  strongly  reflexed. 
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Common  in  the  Sierra  Nevada  at  middle  altitudes;  occurring  in  the 
Coast  Ranges,  at  the  higher  altitudes,  but  rarely  collect^  (Mt. 
Hamilton,  ace.  to  Davy).     July. 

2.  C.  heterophylla  Hook.  Plants  low  and  erect,  or  diffusely 
branching  and  the  stems  1  ft.  long;  herbage  more  or  less  viscid- 
pubescent;  leaves  thin,  the  upper  entire  or  toothed,  the  lower  pin- 
nately  cleft  or  pinnately  divided  and  the  broad  segments  laciniately 
cleft;  flowers  in  small  bracted  clusters  at  the  ends  of  the  branches; 
corolla  red-purple,  small,  4  to  6  lines  long,  the  limb  1  line  broad; 
capsule  ellipsoid;  seeds  2  or  3  in  each  cell. 

Shady  places  in  the  mountains:  Coast  Ranges  (Marin  Co.,  Napa 
Co.);  Sierra  Nevada.     Mar.-Apr. 

3.  GILIA  R.  &  P. 

Herbs,  ours  annuals  except  G.  densifolia.  Leaves  alternate  (except 
G.  gracilis),  entire  or  pinnately  toothed,  lobed,  or  divided.  Calyx- 
tube  scarious  below  the  sinuses.  Corolla  funnelform  to  salverform, 
blue,  yellow,  or  white,  the  stamens  equally  inserted  on  its  throat 
except  a  few  species.  Capule  3-celled  and  3-valved,  or  (in  2  species 
of  the  subgenus  Navarretia)  1-celled  and  4-valved.  (Felipe  Luis  Gil, 
Spanish  botanist  of  the  latter  half  of  the  18th  century.) 

Calyx-segments  equal,  entire ;  flowers  solitary,  in  loose  or  capitate  clusters, 
or  paniculate,  bracted  or  bractless;  stamens  equally  or  unequally  in- 
serted on  throat  of  corolla;  leaves  in  ours  mostly  flaccid,  not  pungent  or 
prickly.— Subgenus  Etjgilia. 
Leaves  opposite  and  entire;  corolla  salverform,  its  tube  little  surpassing 

calyx,  its  throat  yellow  and  limb  purple X.  O.  gracilis. 

Leaves  alternate. 
Leaves  pinnatifld   or   pinnately  lobed,  the   upper   usually   palmately 
parted  into  3  to  5  divisions ;  corolla  funnelform,  its  tube  2  to  8  times 

longer  than  the  calyx 2.  6.  gilioidea. 

Leaves  mostly  1  to  3  times  pinnately  dissected  into  narrow  segments,  not 

fmngent;  flower-clusters  not  bracteate;  calyx-teeth  equal;    corolla 
unnelform. 
Stamens  included ;  flowers  few  in  mostly  loose  clusters. 
Flowers  blue  or  purple;  proper  tube  of  corolla  much  shorter  than 
calyx;   leaves  pinnately  parted   into   entire    or  toothed   lobes. 

3.  O.  multicaulis. 
Flowers  3-colored,  blue,  purple,   and    yellow;    leaves    laciniately 

bipinnatifld A.  0.  tricolor. 

Stamens  more  or  less  obviously  exserted ;  flowers  in  capitate  clusters 
terminating  long  peduncles. 

Corolla  segments  obovate  or  oblong 5.  G.  dchillesefoNa. 

Corolla  segments  nearly  linear .  .   6.  O.  caj^itata. 

Leaves  or  their  simple  divisions  linear  or  filiform  and  rigid;  flowers 
crowded  into  capitate  leafy-bracted  clusters,  the  calyces  and  the 
bracts  densely  woolly-matted;  corolla  salverform;  stamens  exserted. 
Annual  or  biennial,  not  woody;  var. yZoW&unda  of  .   7.  O.  virgata. 
Woody-based  perennial;  corolla  6  to  8 lines  long  .   8.  O.  densifolia. 
Calyx-segments  mostly  unequal,  entire  or  some  toothed  or  cleft;  flowers  in 
terminal  capitate  bracted  clusters ;  corolla  tubular-funnelform  or  salver- 
form, the  stamens  equally  inserted  upon  it;  leaves  pinnatifld  or  the 
lowest  subentlre,  the  segments  mostly  rigid  and  subulate  or  cuspidate. 
—Subgenus  Navabbetia. 
Capsule  not  regularly  dehiscent,  the  walls   thin   and  transparent  and 
closely  covering  the  seeds  which  are  agglutinated  into  a  mass;  flowers 
white  (pale  blue  in  no.  11). 
Stems  erect  or  spreading. 
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BraQts  densely  white-tomentose ;  leaves  bipiunatifid 

9.  G.  intertexta. 

Sinuses  of  the  calyx  white-hairy;  leaves  once  pinnatifid 

10.  O.  leucoeephala. 
Primary  flower-cluster  on   a    very  short  stem    or  almost  none,  the 
branches  radiating  from  beneath  it  and  prostrate;  calyx-segments 

trifid 11.  G.  prostrata. 

Capsule  regularly  dehiscent  by  valves  and  releasing  the  seeds  which  are 
free  from  each  other;  flowers  blue  (except  no.  14). 
Leaves  (or  some  of  them)  pinnately  parted  with  the  divisions  incised  or 
parted. 
Stamens  exserted ;  capsule  1-celled. 
Leaves  with  innocuous  teeth;  flowers  creamy  white,  4-merous  .... 

12.  G.  cotulsefolia. 
Leaves  with  pungent  teeth,  the  terminal  leaflet  spatulate-dilated ; 

capsule  J-seeded 13.  G.  pubescens. 

Stamens  not  exserted. 
Seeds  8  to  12  in  each  cell;  herbage  strongly  mephitic-scen ted    .... 

14.  G.  squarroMQ. 
Seeds  4  in  each  cell;  herbage  honey-scented  .  .  .15.  G.  mellita. 
Leaves  merely  pinnatifid  or  incised  or  many  of  them  entire. 
Capsule  several-seeded. 
Erect  slender  plants;  braetlets  laciniately  cleft,  especially  toward 

the  base    ....      16.  Cr.  heterodoxa. 

Low  very  rieid  and  spiny  plants;  braetlets  dilated  and  with  strong 

marginal  spines 17.  G.  atractyloides. 

Cells  of  capsule  1-seeded ;  corolla  6  or  7  lines  long;  braetlets,  especially 
the  inner  ones,  lanceolate-cleft  at  apex     ...  18.  G.  visciaula. 


1.  G.  gracilis  Hook.  Three  to  8  in.  high,  either  simple  or 
branched  above;  herbage  pilose-pubescent,  the  hairs  often  gland- 
tipped;  leaves  opposite,  oblong  to  lanceolate,  entire;  inflorescence 
cymose  and  terminal;  calyx  cylindrical,  3  or  4  lines  long,  much  dis- 
tended in  fruit  by  the  globose  capsule,  the  short  teeth  accrescent; 
tube  of  corolla  yellow,  surpassing  the  calyx,  the  limb  1  to  IJ  lines 
broad,  its  lobes  roundish,  emargmate;  stamens  unequally  inserted; 
seeds  I  in  each  cell,  with  a  rather  broad  thin  margin. — (Collomia 
gracilis  Dougl.     Micros teris  Califomica  Greene.) 

Inconspicuous  but  rather  common  on  low  hills  of  the  Coast  Ranges 
and  in  the  Sierra  Foothills.     Mar.-Apr. 

2.  G.  gilioides  (Benth.)  Greene.  Loosely  branching,  erect  or 
diftuse,  8  to  20  in.  nigh;  radical  and  lower  leaves  pinnately  parted 
into  narrowly  oblong  or  lanceolate  divisions,  or  all  so  divided,  or  the 
upper  palmately  divided  into  3  to  5  obovate  or  lanceolate  divisions; 
corolla  4  to  6  lines  long,  salverform,  blue-purple;  stamens  unequally 
inserted;  capsule  globose;  seeds  1  or  2  iii  each  cell. — (Collomia 
gilioides  Benth.) 

Mostly  at  higher  altitudes  in  the  mountains:  Coast  Ranges;  Sierra 
Nevada;  Southern  California.     June.     Leaves  exceedingly  variable. 

3.  G.  multicaulis  Benth.  Branching  from  the  base,  9  to  14  in. 
high,  glabrous;  leaves  pinnately  parted  into  5  to  9  linear  and  entire 
or  toothed  lobes;  flowers  subsessile  or  the  clusters  loose,  in  either  case 
few-flowered,  the  pedicels  1  to  4  lines  (rarely  1  in.^  long;  calyx-teeth 
erect  or  recurved  in  fruit;  corolla  deep  or  pale  blue,  its  proper  tube 
stt|f;er  than  the  calyx,  the  funnelform  throat  longer  than  the  obovate 
iWR;  stamens  unequally  inserted;  capsule  ovoid. 
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Hills  and  valleys  from  Marin  Co.  and  the  Vaca  Mountains  south- 
ward through  the  Coast  Ranges  to  Southern  California. 

G.  LATiFLORA  Gray  is  a  similar  species  of  Southern  California; 
glabrous  except  the  loosely  paniculate  inflorescence;  radical  leaves 
pinnatifid,  the  cauline  few,  narrow  and  entire;  pedicels  shorter  than 
the  flowers  or  1  in.  or  more  long;  corolla  dilated-funnelform,  abruptly 
contracted  below  into  a  narrow  tube  which  slightly  exceeds  the  calyx; 
calyx  less  than  2  lines  long,  with  subulate  or  acute  teeth. — Specimens 
seemingly  referable  to  this  come  from  Coyote  Creek,  Santa  Clara  Co. 

4.  G.  tricolor  Benth.  Bird's  Eyes.  Erect,  usually  branching 
somewhat  above  the  base,  commonly  4  to  7  in.  or  sometimes  1  ft. 
high;  herbage  more  or  less  pubescent  with  gland-tipped  hairs;  leaves 
Jaciniately  bipinnatifid  into  narrowly  linear  divisions;  calyx  3  lines 
long,  its  lobes  acuminate;  corolla  6  to  7  lines  long,  the  roundish  lobes 
azure  or  whitish,  the  throat  with  2  oblong  purple  areas  beneath  each 
lobe  bounded  below  by  yellow;  stamens  inserted  at  the  sinuses. 

Common  on  low  hills:  Coast  Ranges  (Los  Gatos,  northward  to 
Humboldt  Co.,  but  especially  common  toward  the  interior);  Sierra 
Foothills.     Apr. 

5.  G.  achilleaefolia  Benth.  Very  similar  to  the  next  in  habit  but 
very  frequently  simple,  generally  more  pubescent,  and  the  capitate 
flower-clusters  larger  and  less  compact;  calyx  more  or  less  woolly,  the 
teeth  triangular,  acute,  with  short  recurved  tips  or  connivent  over 
the  young  fruit;  corolla  funnelform  with  ample  throat,  deep  or  pale 
blue,  its  lobes  obovate  or  oblong. 

Sandy  soils:  Coast  Ranges;  Sierra  Foothills;  Southern  California. 
May. 

6.  G.  capitata  Dougl.  Erect,  simple  or  mo^e  commonly  branch- 
ing above,  2  or  3  ft.  high,  pubescent  or  almost  glabrous;  leaves 
several  times  palmately  dissected  into  linear  or  filiform  lobes,  or  the 
uppermost  merely  pinnately  divided;  ultimate  segments  often  curved 
or  falcate;  peduncles  long,  slender  and  naked,  terminating  in  a  densely 
capitate  or  globose  cluster;  calyx  nearly  or  quite  glabrous,  its  teeth 
lanceolate,  in  anthesis  approximating  the  tube  in  length;  corolla 
light  blue,  its  lobes  nearly  linear;  stamens  inserted  in  the  very 
sinuses  of  the  corolla. 

Coast  Range  hills  and  ridges  from  Marin  and  Napa  Cos.  northward; 
Sierra  Nevada.     May. 

7.  G.  virgata  Steud.  var.  floribunda  Gray.  Stems  simple  or 
branching  at  the  base;  leaves  pinnately  parted  into  3  to  7  filiform 
lobes,  the  middle  (or  terminal)  lobe  commonly  much  longer  than  the 
others;  flowers  numerous  in  head-like  clusters  terminating  the  corym- 
bose branches,  the  bracts  and  calyx  very  densely  woolly;  corolla 
salverform,  the  tube  6  to  8  lines  long  and  surpassing  the  acerose 
calyx-lobes;  filaments  filiform  and  exserted. 

Sandy  soils  of  the  valleys:  Lower  San  Joaquin  and  Santa  Clara  Co., 
southward  to  Southern  California.  June-July.  Gilia  virgat.j^^ 
the  lower  leaves  entire,  the  upper  rarely  more  than  3-parted,  wit^re 
clusters  virgately  disposed. — ^Monterey  and  southward. 
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8.  G.  densifolia  Benth.  Perennial;  stems  numerous  from  a 
tufted  woody  base,  8  to  14  in.  high;  herbage  lanatc-tomentose  when 
young,  glabrate  in  age;  leaves  narrowly  linear  and  entire  or  with  1  or 

2  pairs  of  short- subulate  spinulose  lobes  at  the  middle  or  toward  the       /" 
base;  flower-clusters  terminal,  dense,   the  foliaceous  bracts  and   the 
calyces  implexed- woolly;   four  of  the  calyx-teeth  short,  the  fifth  as 
long  as  the  tube;  corolla  deep  blue,  the  tube  6  lines  long,  2  or  3  times 
the  length  of  the  calyx,  its  lobes  oblong,  about  2  lines  long. 

Mountains  of  Santa  Clara  Co.  and  southward  to  Southern  Cali- 
fornia.    June-Sept. 

9.  G.  intertexta  Steud.  Stems  simple  or  often  branching  from 
the  base,  2  or  3  to  7  in.  high,  white-puberulent  but  not  glandular; 
leaves  bipinnatifid  and  the  segments  spinescent-tipped;  body  of  bracts 
and  exterior  of  calyx-tube  densely  white-villous  or  woolly-tomentose; 
corolla  white  or  pale  blue,  equaled  by  the  calyx-teeth. 

Valleys  and  low  hills:  North  Coast  Eanges  (Humboldt  Co.,  Healds- 
burg,  Conn  Valley,  Calistoga,  etc.);  Sacramento  and  San  Joaquin 
Valleys.     May-June. 

10.  G.  leucocephala  Benth.  Stems  simple  or  branching  from 
the  base,  3  to  5  in.  high,  whitish-puberulent;  leaves  pinnately  parted, 
the  divisions  filiform  and  entire,  sparingly  toothed,  the  rachis  broad 
and  often  prolonged  into  an  elongated  terminal  entire  division; 
flowers  clear  white,  4  lines  long;  calyx  with  a  tuft  of  hairs  at  each 
sinus,  the  teeth  mostly  entire  and  nearly  equal. 

Low  places  in  flelds  and  beds  of  pools  where  water  has  stood  in 
winter  or  early  spring,  the  plants  often  growing  very  densely:  Sac- 
ramento Valley;  Vacaville;  Winters;  first  collected  on  plains  near 
the  Feather  River  by  Hartweg.     May-June. 

11.  G.  prostrata  Gray.  Plants  glabrous;  primary  flower-cluster 
sessile,  the  branches  mdiating  from  beneath  it,  simple  or  once  forked, 
terminating  in  the  head-like  clusters;  leaves  pinnatitid,  the  rachis 
broad  and  slender,  the  segments  remote;  heads  dense,  surrounded  by 
foliaceous  bracts  1  to  IJ  in.  long;  bractlets  not  exceeding  the  white 
flowers;  corolla-lobes  oblong;  calyx  with  unequal  teeth,  the  two 
longer  tridentate;  calyx-teeth  in  fruit  contracted  over  the  2-celled 
capsule;  seeds  9  to  11,  small;  embryo  short-cylindrical,  the  cotyledons 
about  equaling  the  caulicle  in  length. 

Plains  of  central  California  southward  to  Los  Angeles. 

12.  G.  cotulaefoh'a  Steud.  Erect,  7  to  13  in.  high,  finely  pubes- 
cent; leaves  bipinnatifid,  the  segments  innocuous;  bracts  and  calyx 
slightly  hairy  or  glabrous  at  the  base;  flowers  creamy-white,  com- 
monly 4-merous;  calyx-lobes  varying  from  nearly  equal  and  entire  to 
unequal,  with  the  longer  variously  toothed;  capsule  1-celled,  4-valved, 
dehiscing  from  the  base,  2-seeded;  embryo  witn  entire  cotyledons. 

Valley  fields:  Newark,  Alameda  Co.;  North  Coast  Ranges;  Sac- 
ramento Valley.  Scentless  ace.  to  Greene.  Navarretia  nigellaeformis 
Greene,  with  multifid  bracts,  is  said  by  Mrs.  R.  Brandegee  to  be  a 
yellow-flowered  form  of  this  species;  it  is  found  at  Antioch. 
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13.  G.  pubescens  H.  &  A.  Erect,  usually  branching  above,  8  to 
18  in.  high,  puberulent;  leaves  pinnately  divided  with  the  divisions 
laciniately  lobed;  terminal  portion  of  the  leaf  less  deeply  divided  or 
merely  laciniate-toothed,  so  that  the  rachis  appears  as  if  spatulate- 
dilated;  8  calyx-teeth  small  and  entire,  2  longer  and  toothed;  corolla 
deep  blue,  7  or  8  lines  long,  the  throat  funnelforra;  stamens  exserted; 
capsule  1-celled,  4-valvea  as  in  G.  cotulsefolia;  cotyledons  of  the 
embryo  parted  into  3  lobes,  the  divisions  so  deep  as  to  give  th6  appear- 
ance of  6  cotyledons. 

Coast  Ranges  (Calistoga,  Vacaville,  etc.);  very  common  in  the 
Sierra  Foothills.     Herbage  with  a  strong  hircine  odor  ace.  to  Greene. 

14.  G.  squarrosa  H.  <&  A.  Skunkwebd.  Erect  and  simple  or 
with  many  branches  from  the  base,  8  to  14  in.  high,  pubescent  and 
noxiously  glandular;  leaves  once  or  twice  pinnatifid,  the  segments 
lanceolate  and  often  crowded;  calyx  6  lines  long,  very  scarious  below, 
the  teeth  lanceolate  and  pungent;  corolla  blue,  its  tube  little  or 
scarcely  at  all  exceeding  the  teeth;  stamens  included;  seeds  many, 
small;  embryo  thick. 

Common  in  the  Bay  Region  (Monterey  Co.,  San  Francisco,  Oak- 
land, Berkeley,  Napa  Valley,  etc.),  ranging  northward  to  Oregon. 
Not  seen  by  us  in  the  inner  Coast  Ranges  or  Sierra  Nevada. 

15.  G.  mellita  Greene.  Diffusely  branching  from  the  base,  3  to 
6  in.  high,  the  stems  very  slender,  brownish,  glandular-puberulent 
with  somewhat  whitish  hairs;  leaves  pinnately  parted  into  linear- 
subulate  entire  or  toothed  segments;  bracts  dilated  and  laciniately 
toothed  or  cleft  into  narrow  divisions,  or  the  middle  division  ovate, 
abruptly  cuspidate  and  often  entire;  heads  small,  J  in.  broad  or  less; 
calyx  unequally  5-toothed;  corolla  minute,  not  eitceeding  the  calyx, 
very  pale  blue;  stamens  not  exserted. 

Seemingly  very  local  plant  in  the  region  immediately  north  and 
south  of  the  Bay;  Belmont;  Calistoga;  Vacaville.  Honey-scented 
ace.  to  Greene. 

Navarretia  parvula  Greene  from  Crystal  Springs,  San  Mateo 
Co.,  has  a  corolla  about  4  lines  long  with  the  2  posterior  stamens 
included  and  the  3  anterior  exserted. 

16.  G.  heterodoxa  Greene.  Stems  very  slender,  erect,  branch- 
ing, slightly  pubescent,  6  to  11  in.  high;  internodes  long;  lower 
leaves  with  narrowly  linear  rachis  and  many  pinnate  short-subulate 
segments;  uppermost  leaves  lanceolate  and  entire  except  at  the  lacini- 
ately cleft  base;  bracts  lanceolate  to  broadly  ovate,  laciniate-toothed 
towards  the  base;  calyx-segments  entire,  nearly  equal;  corolla  blue, 
with  exserted  declined  stamens;  capsule  8  to  14-8eeded,  the  seeds 
small. 

Coast  Range  hills:  Napa  and  Sonoma  Cos.  to  Santa  Clara  Co. 
June.  Subspecies  of  the  next.  Mephi  tic-seen  ted  ace.  to  Greene. 
The  valves  of  the  capsule  show  a  tendency  to  dehisce  from  the  base. 

17.  G.  atractyloides  H.  <&  A.  Stems  stoutish,  low  and  spread- 
ing or  procumbent,  somewhat  purplish  and  villous-pubescent,  2  or  3 


GILIA    FAMILY.  429 

to  6  in.  long;  leaves  and  bracts  rigidly  coriaceous,  oblong-lanceolate 
to  ovate,  2  to  4  lines  broad,  the  margin  armed  with  subulate  or  aris- 
tate  teeth;  segments  of  the  calyx  moderately  or  very  unequal,  ovate 
to  lanceolate,  entire,  setaceous  at  apex;  corolla  narrowly  funnel  form, 
purple,  7  to  9  lines  long;  seeds  about  10  in  each  cell. 

Dry  hills  of  the  Coast  Ranges:  Clear  Lake  southward  to  Southern 
California.     July.     Habit  suggesting  certain  species  of  Chorizanthe. 

18.  G.  viscidula  H.  &  A.    Erect,  2  or  3  in.  high,  viscid-pubescent;      . 
leaves  IJ  in.  long  or  less,  narrow,  with  broad  rachis  and  remote  short-    / 
subulate  lobes;  bracts  little  dilated;  corolla  rather  large,  blue-purple, 
the  tube  exserted,  the  limb  2  lines  broad,  its  lobes  elliptic;  ovules  1  to 
4  in  each  cell.  * 

Plains  and  bases  of  low  hills,  in  sandy  soil:  San  Rafael;  Walnut 
Creek;  Sonoma;  Napa  Valley;  Sacramento  Valley;  Sierra  Foothills, 
^une.  While  commonly  very  dwarfish,  it  sometimes  becomes  larger 
and  makes  a  spreading  or  subprostrate  plant  1  ft.  broad. 

4.   LINANTHUS  Benth. 

Ours  low  or  slender  annuals.  Leaves  opposite,  palmately  divided 
to  the  base  into  narrowly  linear  or  filiform  divisions  (almost  seeming 
as  if  in  whorls  in  some  species),  rarely  entire,  rarely  with  some  upper- 
most alternate.  Flowers  scattered  or  in  terminal  capitate  clusters. 
Calyx-tube  scarious  between  the  ribs  or  angles,  its  teeth  equal. 
Corolla  subrotate,  funnelform,  or  short-sal verform.  Stamens  equally 
inserted  on  the  corolla.-  Capsule  with  few  to  many  seeds  in  each  cell. 
(Greek  linon,  flax,  and  anthos,  flower.) 

Corolla  nearly  rotate,  funnelform,  or  salverform;  flowers  solitary,  on  fili- 
form pedicels  (except  in  the  first);  stems  dichotomously  branching. 
Corolla  short  salverform,  white  or  nearly  so,  its  lobes  conspicuously  con- 
volute in  the  bud;   stamens  inserted   below  the   middle,  included; 
flowers  terminal  or  in  the  forks,  on  short  stout  pedicels  or  subsessile ; 
calyx  cylindrical,  white-scarious  between  the  ribs.— Subgenus  ErLi- 

NANTHUS. 

Corolla  1  in.  broad 1.  L.  dichotomus. 

Corolla  various;  stamens  inserted  at  the  throat;  flowers  on  slender  or 
capillary  pedicels.— Subgenus  Dactylophyllum. 
Calyx  disposed  to  be  turoinate;  flowers  white,  %  to  5^  in.  broad,  in  a 

loose  panicle ;  corolla  nearly  rotate,  its  tube  scarcely  any 

2.  L.  linifloriiii. 
Calyx  cylindrical;  corolla  with  distinct  tube. 
Corolla  white,  narrowly  funnelform,  2  lines  broad. .   3.  L.  pusillus. 
Corolla  purplish  or  bluish,  3  to  5  lines  broad. 
Corolla  funnelform;  herbage  not  glandular.   .  .      i.  L.  ambiguuH. 
Corolla  nearly  salverform;  glandular-hirsutulous  at  the  nodes.  .  .  . 

5.  L.  RaUani. 
Corolla  salverform;  flowers  crowded  into  leafy-bracted  capitate  clusters  at 
the  ends  of  the  stems  or  branches;  calyx-teeth  equal;  corolla  salver- 
form.—Subgenus  Leptosiphon. 

Corolla-tube  little,  if  at  all,  exceeding  the  lobes 6.  L.  densiflorus. 

Corolla  salverform,  Its  tube  filiform  and  elongated,  several  times  the 
length  of  the  limb. 
Corolla  much  exceeding  the  bracts. 
Corolla  twice  or  scarcely  twice  the  length  of  the  bracts,  its  lobes  3  to  4 

lines  long;  nslatlyely  stout  plants .7.  L.  androaaceus. 

Corolla  usually  more  than  twice  the  lepgth  of  the  bracts. 
Lobes  of  the  corolla  2  to  3  lines  long;  flowers  purple,  pink  or  pale 
yellow 8.  L,  parviflorus. 
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Lobes  of  the  corolla  1  line  long;  flowers  golden  yellow 

9.  L.  acieuUxrU. 
Lobes  of  the  corolla  1  to  1%  lines  long;  flowers  purplish  or  pinkish  . 

10.  L.  bieoloT, 
Corolla  commonly  not  exceeding  the  bracts;  bractlets  conspicuously 
hirsute-ciliate;  rigid  plant 11.  X.  cil^tvs. 

1.  L.  dichotomus  Benth.  Evening  Snow.  Erect,  simple  or 
branching  from  near  the  base,  6  to  9  in.  high;  nodes  few  and  inter- 
nodes  very  long,  twice  to  many  times  as  long  as  the  leaves;  flowers 
terminal  or  sessile  in  the  forks;  ribs  of  the  calyx  prolonged  into  linear- 
acerose  teeth;  corolla  salverform,  white  or  nearly  so,  its  tube  equal- 
ing the  calyx-tube,  its  lobes  strongly  convolute  in  the  bud,  broadly 
obovate,  erose,  the  limb  1  in.  broad;  «filament8  at  the  very  base 
enlarged,  somewhat  winged  and  more  or  less  hairy;  cells  of  capsule 
many-seeded;  seeds  not  mucilaginous  when  wet. — (Gilia  dichotoma 
Benth.) 

Common  on  open  slopes,  mostly  on  high  hills:  Coast  Eanges;  Sierra 
Foothills;  San  Joaquin  plains;  Southern  California.     Mar.-May. 

2.  L.  liniflorus  (Benth.)  Greene.  One  ft.  high  or  somewhat  more, 
mostly  branching  above;  leaf-segments  ^  to  1  in.  long;  flowers  white, 
on  slender  pedicels  J  to  ij  in.  long,  in  a  diffuse  panicle;  corolla  with 
nearly  obsolete  tube;  limb  rotate,  i  to  |  in.  broad,  the  obovate  lobes 
naked,  with  several  blue  longitudinal  lines  or  veinlets;  stamens  ^  as 
long  as  corolla-lobes;  filaments  with  a  densely  pilose  ring  just  above 
the  base,  the  corolla  pubescent  at  their  insertion;  ovules  6  to  8  in 
each  cell. — (Gilia  liniflora  Benth.) 

Plains  and  foothills:  Solano  Co.;  Stockton;  San  Mateo  Co.;  Loma 
Prieta  and  southward  to  Southern  California.     May-June. 

3.  L.  pusillus  (Benth.)  Greene.  Very  slender,  3  to  6  in.  high; 
calyx  cylindraceous,  1  to  IJ  lines  long,  its  teeth  as  long  as  the  tube; 
corolla  narrowlj'  funnelform  or  subsalverform,  its  tube  dilated  some- 
what above  the  middle,  not  exserted  from  the  calyx  or  very  slightly, 
the  lobes  seldom  exceeding  the  calyx-lobes,  the  limb  2  lines  broad. — 
(Gilia  pusilla  Benth.) 

Dry  hillsides  in  Chamisal,  Napa  Valley,  June  2,  1896.  The  corolla 
after  flowering  is  promptly  pushed  up  by  the  rapidly  growing  capsule 
and  the  tube  contracts  in  withering,  so  that  the  corolla  in  age  fre- 
quently has  the  appearance  of  being  salverform  and  somewhat 
exserted.  Distinct  from  L.  filipes  Greene,  common  in  the  Sierra 
Foothills,  which  has  a  turbinate  calyx  and  a  short-funnelform  corolla 
wnth  broad  limb.  L.  Bolanderi  Greene  is,  perhaps,  but  a  variety. 
It  was  first  collected  at  Ukiah  by  Bolander.  Gray's  herbarium  seems 
to  indicate  that  his  attributing  the  plant  to  Sonoma  Co.  was  an  inad- 
vertence; however,  it  is  not  unlikely  that  it  may  be  found  south  of 
Mendocino  Co. 

4.  L.  ambiguus  (Eattan)  Greene.  Mostly  3  or  4  in.  high;  pedicels 
about  6  lines  long;  corolla  4  to  6  lines  long,  nearly  3  times  the  length 
of  the  calyx,  not  strictly  salverform,  its  tube  somewhat  or  not  at  all 
exserted,  its  brown-purple  obconic  throat  scarcely  exceeded  by  the 
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spreading  lobes;  limb  bluish  purple,  4  lines  broad;  ovules  2  in  each 
cell. — (Gilia  ambigua  Battan.) 

Low  hills:  Santa  Clara  Valley  and  near  Livermore.  May.  Some 
of  the  flowers  show  a  glandular  black  band  J  line  in  breadth  midway 
of  the  calyx-tube. 

5.  L.  Rattani  (Gray)  Greene.  Ten  to  12  in.  high,  glandular- 
hirsutulous  at  the  nodes  and  even  the  flowers  with  gland-tipped  hairs; 
pedicels  If  in.  long  or  less;  calyx  cylindraceous,  in  anthesis  1  line 
long,  accrescent  in  fruit  to  2  lines  long;  corolla  nearly  salverform, 
with  a  long  slender  tube  and  short  funnelform  throat,  the  tube  3  to  6 
lines  long,  exserted  barely  1  line  to  exceeding  3  lines,  the  throat 
yellow,  the  limb  blue  and  3  to  6  lines  broad;  seeds  small,  very  rugu- 
lose,  one  to  each  cell  or  the  third  cell  empty. — (G.  Kattani  Gray.) 

Santa  Cruz  Mountains,  1896;  first  collected  by  Volney  Eattan 
north  of  Clear  Lake,  1884.  June.  Remarkable  for  the  variable 
exsertion  of  the  corolla-tube,  even  on  the  same  plant. 

6.  L.  densiflorus  Benth.  Erect,  simple,  5  in.  to  2  ft.  high;  divi- 
sions of  the  palmately  divided  leaves  5  to  11,  linear-filiform  and  rigid, 
ciliate  towards  the  base  and  somewhat  scabrous  on  the  margins; 
corolla  lilac  or  white,  1  in.  long  or  less,  its  tube  only  equaling  or  little 
exceeding  the  obovate  lobes,  little  if  at  all  exserted  beyojid  the  calyx- 
teeth,  its  limb  J  in.  broad,  npore  or  less;  seeds  3  in  each  cell,  strongly 
wrinkled. — (Linanthus  grandiflorus  Greene.) 

Coast  Range  valleys  or  higher  hills,  infrequent:  Point  Reyes;  Ala- 
meda; Santa  Cruz  Mountains;  Monterey  Co.  and  southward.     June. 

7.  L.  androsaceus  (Benth.)  Steud.  Stoutish,  usually  simple,  7  to 
11  or  15  in.  high,  finely  tomentose  or  glabrate;  lowest  leaves  spatu- 
late;  bracts  ciliate,  otherwise  nearly  glabrous;  flowers  usually  many; 
corolla  lilac,  lavender,  pink  or  white,  1  in.  long,  much  exceeding  the 
bracts,  the  lobes  3  to  4  lines  long;  the  throat  dark  purple  with  yellow 
border,  1  line  long;  stamens  little  surpassing  the  throat  of  the  corolla. 

Common  everywhere  in  the  Coast  Ranges  and  Sierra  Nevada  on 
low  hills  and  at  middle  altitudes.     Apr. 

8.  L.  parviflorus  (Benth.)  Greene.  Simple  or  with  few  branches 
from  the  base,  erect,  commonly  3  to  6  or  11  in.  high,  almost  glabrous; 
bracts  scabrous  or  hirsutulous,  not  ciliate  or  scarcely  so,  commonly  3 
or  4  lines  long;  segments  of  the  leaves  obovate-  or  linear-spatulate; 
corolla  purple,  pinkish  or  pale  yellow,  }  to  IJ  in.  long,  the  looes  oval, 
2  to  3  lines  long  or  less,  tinged  with  red  or  brown  on  the  outside,  the 
throat  yellow;  stamens  half  or  commonly  more  than  half  as  long  as 
the  corolla-limb^ — (Gilia  micrantha  Benth.) 

The  most  common  species,  abundant  in  open  ground  in  the  hill 
country.  It  is  one  of  the  annuals  which  figure  in  the  vernal  land- 
scape color  eifects  in  the  Coast  Ranges,  often  occupying  extensive 
slopes  of  the  lower  or  higher  hills  to  the  exclusion  eiuier  partially  or 
wholly  of  other  species. 

Yar.  rosaceus  TLinanthus  rosaceus  Greene).  Much  branched 
from  the  base;  corolla  rose-color  or  white,  larger  than  in  the  type. — 
San  Francisco  sand  hills. 
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9.  L.  acicularis  Greene.  But  1  to  4  in.  high,  very  slender,  some- 
what rigid,  less  pubescent  than  L.  parviflorus;  leaf-segments  linear- 
aeerose;  corolla  golden-yellow  throughout,  its  tube  slenderly  filiform, 
about  6  lines  long,  the  obovate  lobes  not  exceeding  1  line. 

Not  common:  Oakland  Hills;  Marin  Co.;  Napa  Valley;  Hoopa 
Valley.     Apr. -May. 

10.  L.  bicolor  (Nutt.)  Greene.  Very  near  L.  parviflorus  but 
dwarf,  1  to  3  in.  high;  leaves  and  bracts  hispidulous-ciliate;  limb 
of  corolla  very  short  (1  to  IJ  lines  long)  in  proportion  to  the  tube 
which  is  6  to  9  lines  long,  dull  purple  or  pink  with  yellow  throat. — 
(Gilia  tenella  Benth.) 

Rarely  collected,  but  doubtless  overlooked  for  L.  parviflorus:  Hoopa 
Valley;  near  Suisun;  Marin  Co.;  Mt.  Diablo  Range;  Loma  Prieta 
and  southward  to  Southern  California. 

11.  L.  ciliatus  (Benth.)  Greene.  Rigid,  4  or  5  in.  (rarely  1  ft.) 
high;  stems  finely  tomentose,  the  internodes  long;  leaves  scabrous 
and  hirsute;  flowers  comparatively  few;  corolla  6  to  9  lines  long,  not 
exceeding  or  often  much  exceeding  the  conspicuously  hirsute-ciliate 
bracts,  deep  rose-red,  often  fading  white,  the  lobes  1  line  long,  seldom 
more;  calyx-lobes  acerose. — (Gilia  ciliata  Benth.) 

Hills  and  mountain  slopes,  among  Oaks  and  other  trees:  Coast 
Ranges  (Napa  Co.,  Mt.  Diablo);  Sierra  Nevada;  Southern  California. 

91.   HYDROPHYLLACE>E.     Phacelia  Family. 

Herbs  or  shrubs  with  opposite  or  alternate  leaves.  Flowers  reg- 
ular, 5-merous  (except  the  superior  ovary  which  is  1  or  2-celled),  m 
racemes  or  spikes  (oiten  scorpioid),  or  capitate,  or  solitary.  Stamens 
near  the  base  of  tne  corolla,  alternate  with  its  lobes.  Styles  2,  dis- 
tinct, or  more  or  less  completely  united  even  to  the  stigmas.  Fruit  a 
1-celled  capsule  or  partlj'  or  quite  2-celled  by  the  intrusion  of  the 
placentae  or  their  union  in  the  axis;  valves  2,  rarely  4.  Seed-coat 
pitted,  the  cavities  regular  and  honeycomb-like. 

Leaves  (at  least  the  lower)  opposite,  or  alternate  or  radical  in  no.  1;    ovary 
and  capsule  1-celled;   placentae  expanded  and  forming  a  sac-like  lin- 
ing to  the  pericarp;  style  2-cleft;  ovary  more  or  less  hispid. 
Stamens  longer  than  corolla;  flowers  in  head-like  clusters  ,*perennial8.  .  . 

1.  Hydrophyllum. 
Stamens  shorter  than  corolla;  flowers  solitary  or  in  racemes;  annuals. 

Calyx  with  a  reflexed  appendage  at  each  sinus;  seeds  carunculate  .  .  .  . 

2.  Nbmophila. 
Calyx  naked  at  the  sinuses ;  seeds  not  carunculate  .  .  3.  Ellisia. 

Leaves  alternate  or  mainly  radical  in  no.  6;  calyx  appendages  none. 
Ovary  and  capsule  1-celled,  or  incompletely  or  completely  2-celled  by  the 
approximation  or  union  of  the  linear  or  lanceolate  placentae  (borne  on 
semisepta)  in  the  axis;  annual  or  perennial  herbs. 
Style  2-creft,  at  least  at  apex;  ovary  more  or  less  pubescent;  flowers  in 
scorpioid  racemes  or  spikes. 

Corolla  blue,  purple,  or  white,  deciduous 4.  Phacelia. 

Corolla  yellow  or  cream-color,  i)ersistent 5.  Emmenanths. 

Style    ana    stigma    entire;    ovary    glabrous;    corolla   white;    flowers 

racemose 6.  Rokanxoffia. 

Capsule  almost  2-celled,  4-valyed,  the  valves  bearing  the  dissepiments  or 
half-i>artitious  on  their  middle;  styles  2,  distinct;  shrubs  with  thick 
leaves « 7.  Eriodictyon. 
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1.  HYDROPHYLLUM  L.     Water-leaf. 

Perennial  herbs  with  horizontal  rootstocks.  Leaves  alternate  or 
mainly  radical,  pinnate  or  pinnately  parted,  long-petioled.  Flowers 
in  capitate  cymes.  Calyx  without  appendages.  Corolla  campanu- 
late,  ilobed,  the  tube  with  a  nectar-bearing  grooved  appendage  oppo- 
site each  lobe.  Stamens  exserted,  the  filaments  hairy  at  the  middle. 
Style  filiform,  exserted.  Ovary  hispid.  Capsule  2-valved,  1  to  4- 
.seeded.     (Greek  hudor,  water,  and  pnuUon,  leaf.) 

1.  H.  occi dentate  Gray.  Twelve  to  17  in.  high;  leaves  7  to  12 
in.  long;  leaflets  9  to  15,  incised,  the  terminal  ones  not  distinct; 
peduncles  generally  exceeding  the  leaves,  bearing  1  or  2  capitate 
clusters  of  bluish  flowers. 

Summit  of  Mt.  Diablo,  Brewer ,  no.  1176;  Sherwood  Valley,  Men- 
d(^cino  Co.,  Davy^  no.  5196;  Sierra  Nevada. 

H.  CAPITATUM  Dougl.  var.  alpinum.  Wats.  Almost  stemless 
plant;  rootstock  with  clusters  of  fleshy-fibrous  roots;  leaves  roundish 
or  ovate  in  outline,  pinnately  lobed  or  divided,  2  to  3  in.  long,  much 
shorter  than  the  petiole;  flowers  in  a  loose  cyme  on  a  short  peduncle, 
surpassed  by  the  leaves. — Sierra  Nevada.  • 

2.  NEMOPHILA  Nutt. 

Delicate  low  annuals.  Leaves  opposite,  or  the  uppermost  alter- 
nate, more  or  less  pinnate.  Flowers  mostly  showy,  solitary  or  in- 
clined to  be  racemose.  Calyx  with  a  reflexed  appendage  in  each 
sinus,  accrescent.  Corolla  rotate  to  broadly  campanulate,  in  all  our 
species  longer  than  the  calyx,  with  10  internal  appendages  at  base. 
Stamens  shorter  than  the  corolla,  inserted  near  its  base.  Anthers 
usually  sagittate-oblong.  Styles  more  or  less  2-cleft.  Ovules  4  to  20. 
Seeds  carunculate,  the  caruncle  later  deciduous.  (Greek  nemos,  a 
grove,  and  phileo,  to  love.) 

Flowers  small;  corolla  white  or  whitish,  2  to  5  lines  broad;  leaves  opiK>site 
or  the  upper  often  alternate,  mostly  longer  than  the  peauncles,  slender- 

I)etioled .' \.  N.  parvifiora. 

Flowers  large. 
I^eaves  all  opposite,  not  auricled,  shorter  than  the  i)eduncles. 
Corolla  bright  blue  (or  pale  blue  or  white  in  the  vars.)    .  2.  N.  insignis. 
Corolla  with  velvet-purple  center,  the  upper  portion  white  with  purple 

veins mS.  N.  venosa. 

Leaves  mostly  alternate,  auricled  at  base,  shorter  than  or  equaling  the 
peduncles i.  N.  aurita. 

1.  N.  parvifiora  Dougl.  Stems  slender  and  weak,  trailing  or  pro- 
cumbent; leaves  pinnately  lobed,  parted,  or  divided  into  3  to  5  looes, 
but  exceedingly  diverse  as  to  outline  and  segmentation;  calyx- 
uppendages  rather  conspicuous,  or  sometimes  almost  none;  corolla 
white  or  whitish,  2  to  5  lines  in  diameter,  narrowly  campanulate  to 
almost  rotate,  the  lobes  longer  than  the  tube;  scales  adherent  by  one 
«,'dge;  filaments  filiform,  inserted  on  the  very  base  of  the  corolla;  seeds 
1  to  4,  often  deeply  pitted. 

Common  throughout  California  in  shady  places  in  the  Coast  Ranges 
nnd  Sierra  Nevada.  Mar.-Apr.  The  studies  of  Mr.  ff.  P.  Chandler 
on  this  species  show  that  the  corolla-scales  are  remarkably  inconstant  in 
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shape  and  size,  not  only  on  plants  which  are  very  much  unlike  in 
habit,  etc.,  but  that  a  wide  range  of  variation  is  also  found  in  series  of 
specimens  which  agree  in  habit,  leaves,  and  shape  of  corolla. 

2.  N.  insignis  Dougl.  Baby  Blue  Eyes.  Diffusely  spreading, 
the  sterns^  dr'^n.  to  1  ft.  long;  herbage  pu'bescent  with  subappressed 
hairs;  leaves  mostly  }  to  IJ  or  2  in.  long,  pinnately  lobed,  the  lobes 
elliptic-ovate  with  narrow  deeply  incurved  sinuses;  peduncles  1  to  2^ 
(rarely  5)  in.  long;  calyx-lobes  ovate-lanceolate;  corolla  bright  blue 
or  the  center  white  or  the  whole  corolla  pale,  often  dotted  towards 
the  center;  scales  2  to  each  stamien,  each  pair  consisting  of  vertical 
lamellae  beginning  at  the  base  of  the  filament,  thence  slightly  di- 
vergent, slightly  free  at  apex,  very  hairy;  anthers  short-sagittate; 
styles  cleft  J  the  way  down;  ovary  very  hirsute. 

Low  and  moist  places  on  the  plains  of  the  Sacramento  and  San 
Joaquin,  westward  through  the  Coast  Range  valleys  to  sandy  fields 
in  the  vicinity  of  the  sea.     Mar. -Apr. 

Var.  intermedia  (N.  intermedia  Bioletti).  Corolla  J  to  1  in. 
wide,  bright  blue  to  white,  distinctly  blue-veined,  more  or  less  punc- 
tate with  dull  purple  dots;  scales  extending  nearly  to  the  sinuses. — 
North  Coast  Ranges;  Contra  Costa  and  Alameda  Cos. 

Var.  atomaria  (N.  atomaria  F.  &  M.).  Corolla  white,  closely 
dark-spotted  nearly  to  the  edge;  scales  naiTow  and  long-hairy. — 
Springy  places  among  the  hills. 

3.  N.  venosa.  Stems  4  or  5  in.  long,  diff*usely  branching;  herbage 
sparsely  hairy;  leaves  pinnately  parted  into  ovate  divisions  which  are 
entire  or  cleft  and  mucronate  at  apex;  corolla  8  to  10  lines  broad,  its 
lower  half  of  velvet-j)urple  color,  the  upper  portion  white  with  many 
nearly  parallel  longitudinal  purple  veins  which  are  more  or  less 
branched  and  confluent  within  the  margin;  scales  of  the  corolla  con- 
spicuously long-hairy. 

Known  only  from  specimens  collected  by  Mrs.  Peckinpah  in  the 
mountains  west  of  Yountville,  1898.  It  is  to  be  noted  that  there  are 
garden  forms  which  are  very  suggestive  of  this  species. 

N.  MACULATA  Bciith.  is  a  strikingly  handsome  species  of  the  foot- 
hills and  middle  altitudes  of  the  Sierra  Nevada,  the  white  petals  with 
a  large  deep  T«olet  blotch  at  the  summit. 

4.  N.  aurita  Lindl.  Purple  Nemophila.  Stems  4-angled,  1^  to 
4  ft.  long,  succulent,  weak,  pubescent,  the  angles  armed  with  scat- 
tered short  reflexed  bristles  and  the  whole  herbage  pubescent  and 
rough-hispidulous;  leaves  2  to  3  in.  long,  deeply  pinnatifid  into 
several  oblong  or  lanceolate,  mostly  retrorse  lobes,  with  broad  auricled 
bases;  flowers  in  the  axils  of  leaves  or  above  in  a  leafless  raceme; 
calyx-appendages  rather  small;  corolla  dark  violet,  8  to  11  lines 
broad;  scales  partly  free,  in  pairs  at  the  base  of  each  stamen  and  partly 
encircling  the  filament,  truncate  at  summit  and  finely  denticulate; 
ovules  4;  seeds  globose,  reticulate,  the  spaces  pit-like. 

In  shady  places,  disposed  to  climb  by  aid  of  its  somewhat 
hooked  prickles  and  forming  tangles  among  low  shrubs  or  brushwood. 
Common    southward:    Santa   Monica    Canon,    Barber ^    1898;    near 
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Gaviote  Pass,  Santa  Barbara  Co.,  Brewer^  1861;  Monterey,  McLean^ 
1875.  Infrequent  northward:  Oakland  Hills.  Also  in  the  Sierra 
Nevada.     Not  recorded  from  the  region  north  of  San  Francisco  Bay. 

3.  ELLISIA  L. 

Similar  to  Nemophila,  but  the  leaves  pinnately  parted  or  hi-  or  tri- 
pinnately  dissected  and  the  bractless  flowers  in  axillary  peduncled 
racemes.  Calyx  without  appendages  at  the  sinuses,  and  usually  much 
enlarged  under  the  fruit.  Corolla  white,  campanulate,  shorter  or 
little  longer  than  the  calyx,  the  internal  appendages  minute  or  none. 
Anthers  oval  or  oblong.  Ovules  4  to  8.  Seeds  not  carunculate. 
(John  Ellis,  English  botanist  of  the  18th  century,  whom  Linnaeus 
called  a  "bright  star  of  natural  history.") 

Leaves  once  pinnately  parted ;  ovules  4,  borne  on  the  front  of  the  placentae. 

1.  E.  membranacea. 
Leaves  twice  to  thrice  pinnatifid;  ovules  8,  2  on  the  front  and  2  on  the  back 
of  each  placenta 2.  E.  chrysanthemifolia. 

1.  E.  membranacea  Benth.  Stems  procumbent,  1  to  2  ft.  long; 
herbage  glaucous,  the  leaves  with  a  few  short  scattered  stiff  hairs,  the 
stems  with  minute  prickles  on  the  angles;  leaves  pinnately  divided 
into  3  to  5  (or  sometimes  as  many  as  9)  entire  mostly  broad  divisions, 
which  are  obtuse  at  apex  and  broadest  at  base;  petiole  wing-margined; 
flowers  racemose,  few  or  many  on  the  peduncles;  calyx  without 
appendages,  its  lobes  ciliate-bristly;  corolla  white  with  a  small  lance- 
shaped  purple  spot  in  the  center  of  each  lobe,  2  lines  broad,  no  scales 
in  tne  throat  but  with  10  glandular  elevations;  capsule  with  several 
muricate  prickles,  1  or  2-seeded;  seed  globose,  reticulated. 

Shady  places  in  the  foothills:  Antioch  and  Evergreen,  Santa  Clara 
Co.,  southward  to  Southern  California.  Mar. -Apr.  In  vegetative 
habit  strikingly  similar  to  Nemophila  aurita. 

2.  E.  chrysanthemifolia  Benth.  Stem  erect,  freely  branching,  1 
to  2  ft.  high;  leaves  tri-pinnatitid;  flowers  loosely  racemose;  corolla 
open-campanulate,  surpassing  the  oval  calyx-lobes;  the  placentae  line 
and  exactly  conform  to  the  valves;  two  roughened  seeds  are  borne  on 
the  front  of  each  placenta,  and  smooth  ones  are  concealed  behind 
each  placenta,  that  is,  between  the  placenta  and  the  valve. 

Shady  ground:  San  Francisco  Bay  southward  to  Southern  Cali- 
fornia.    Mar.-Apr. 

4.  PHACELIA  Juss. 

Perennial  or  annual  herbs  of  marked  aspect,  with  alternate  leaves. 
Flowers  blue  or  white,  in  scorpioid  spikes  or  racemes.  Calyx  chori- 
sepalous  or  nearly  so,  commonly  accrescent.  Corolla  from  nearly 
rotate  to  campanulate,  tubular  or  funnelfbrm,  promptly  deciduous, 
the  tube  commonly  with  internal  lamellate  projections  or  appendages. 
Stamens  inserted  on  the  base  of  the  corolla.  Style  2-cleft.  Capsule 
1-celled,  2-valved,  the  thin  septa-like  placentae  adherent.  Seeds 
reticulate-pitted  or  favose.  (Greek  phakelos,  a  cluster,  many  species 
with  crowded  flowers.) 

P.  NAMATOIDES  Gray  has  mainly  opposite  leaves. — Sierra  N^SiN^'a.. 
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Ovules  4  or  more  on  each  placenta;  capsule  not  less  than  6-seeded ;  stamens 
shorter  than  (rarely  equaling)  the  corolla;  annuals. 
Corolla-tube  with  internal  scales  or  appendages. 
Leaves  pinnatifid;  corolla  open-campanulate,  twice  the  length  of  the 

calyx 1.  P.Douglaaii. 

Leaves  entire  or  mostly  so. 
Corolla  narrow,  8  lines  long  or  less,  little  larger  than  the  calyx  .... 

2.  P.  circinatiformis , 
Corolla  rotate-campanulate,  6  to  9  lines  broad,  much  longer  than  the 

calyx 3.  P.  divaricaUi. 

Corolla- tube  without  appendages;  leaves  coarsely  toothed;  corolla  nar- 
rowly funnelform,  limb  3  lines  broad 4.  P.  8uav&>len8. 

Ovules  2  to  each  placenta;   capsule  1  to  4-seeded;   stamens  exserted    or 
included ;  corolla-tube  with  appendaees. 
Leaves  pinnately  parted  or  divided,  tne  divisions  pinnately  toothed  or 
incised. 
Fruiting    sepals   chartaceous,  oblong  to   broadly  ovate;  stamens   not 

exserted;  annual 5.  P.  ciliata. 

Fruiting  sepals  herbaceous. 
Leaf-divisions  rather  coarse;  fruitine  sepals  linear-spatulate  to  obo- 

vate;  stamens  exserted ;  perennial  (?)    ....   6.  P.  ramosiasima. 
Leaf-divisions  fine;  annuals. 
Fruiting  sepals  linear-spatulate  to  obovate;   appendages  with  free 

pointed  apex;  stamens  little  or  not  at  all  exserted 

7.  P.  dUtans. 
Fruiting  sepals  linear;  appendages  entirely  adnate;    stamens  con- 
spicuously exserted    8.  P.  tanacetifolia. 

Leaves  with  shallow  lobes,  not  parted  or  divided ;  annuals. 

Stamens  exserted 9.  P.  malvasfolia. 

Stamems  included     -10.  P.  Rattani. 

Leaves  entire  or  pinnately  parted  or  divided  into  3  to  7  entire  lobes,  the 
terminal  frequently  largest. 
Stamens  conspicuously  exserted,  bearded  at  the  middle;  i)erennials  or 
biennials. 

Herbage  pubescent  and  hirsute 11.  P.  Californica. 

Herbage  hispid-bristly  with  stinging  hairs    .  .  .12.  P.  nemorali^ 
Stamens  glabrous,  included;  annual     ....      .  .  13.  P.  Breweri,   ' 

1.  P.  Douglas! i  (Benth.)  Torr.  Branched  from  "tbe  fiase  with 
ascending  or  decumbent  stems  4  to  8  in.  long,  or  dwarf  and  but  IJ  in. 
high;  herbage  puberulent  and  hirsute  with  mostly  spreading  hairs; 
leaves  elongated-oblong  or  linear  in  outline,  pinnatind  or  pinnately 
jyted  into  several  or  many  lobes,  the  terminal  not  larger;  flowers 
loosely  racemose;  ^pedicels  slender,  frequently  longer  than  the  flowers; 
sepals  spatulate,  1  to  3  lines  long,  J  to  J  the  length  of  the  open- 
campanulate  light  blue  corolla;  internal  appendages  semi-oblanceo- 
late;  style  2-«l<j?t  above  the  middle;  ovules  to  each  dilated  placenta 
12  to  14;  capsule  ovate,  mucronate;  seeds  scrobiculatc. 

Sandy  soils  near  the  ocean:  Lake  Merced  to  Monterey  and  south- 
ward. Antioch  (ovary  especially  hairy  on  each  side  near  base  of 
style;  ovules  as  many  as  24  to  each  placenta;  stamens  dilated  toward 
the  base  and  sparsely  hairy).  Mar.-Apr.  In  habit  suggestive  of 
Nemophila  insignis. 

2.  P.  circinatiformis  Gray.  Diffusely  branching  from  the  base, 
5  in.  high,  puberulent  and  hispid;  leaves  elliptic  to  oblong-lanceolate, 
parallel-veined,  entire,  strigose-hispid;  flowers  short-pediceled  or  at 
first  nearly  sessile  in  dense  racemes  or  spikes;  sepals  in  fruit  linear- 
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spatulate,  nearly  or  quite  6  lines  long,  twice  or  thrice  the  length  of 
the  capsule,  hirsute  or  hispid  with  long  spreading  hairs,  especially 
toward  the  base;  corolla  dull  white  (?),  narrowly  funnelform,  2J  to 
3  lines  long;  capsule  ovate,  acute  or  mucronate,  6  to  16-seeded;  seeds 
scrobiculate. 

Mt.  Hamilton;  near  the  summit  of  Mt.  Diablo;  Mariposa  Co..  acc. 
to  Brandegee;  the  only  reported  stations. 

3.  P.  divaricata  (Benth.)  Gray.  Diffusely  branched  from  the 
base,  the  branches  3  to  10  in.  long  or  more;  herbage  both  pubes- 
cent and  hirsute;  leaves  from  ovate  to  broadly  oblong,  1  to  2  in. 
long,  equaling  or  exceeding  the  petioles,  entire  or  rarely  with  S.  pair 
of  supplementary-  lobes  at  summit  of  the  petiole;  pedicels  about  a 
line  long;  sepals  in  fruit  linear,  4  to  6J  lines  long,  sparsely  hispid- 
ciliate,  with  somewhat  thickened  margins  and  prominent  midnerve 
and  cross-veins;  corolla  blue,  broadly  open-cam panulate,  6  to  9  lines 
broad;  style  2-cleft  at  apex;  seeds  7  to  10,  somewhat  pitted. 

Common  on  open  hillsides  in  the  Coast  Ranges  oi  middle  Califor- 
nia: Mt.  Diablo,  Brewer^  McLean;  Oakland  Hills,  SefcheU^  Davy; 
Crystal  Springs,  Bolander;  Sausalito,  KeJlogrj  and  Harford;  Mt. 
Tamalpais.     Mar.-Apr. 

4.  P.  suaveolens  Greene.  Branched  at  the  base,  the  branches 
erect  or  ascending,  12  to  15  in.  high;  herbage  pubescent  and  glandu- 
lar, very  sweet-scented;  leaves  elliptic  to  oblong,  coarsely  and  some- 
times doubly  toothed,  1  to  2  in.  long,  on  petioles  nearly  as  long; 
racemes  solitary  or  in  pairs,  dense;  sepals  spatulate,  entire,  in  fruit 
much  exceeding  the  capsules;  corolla  pale  blue,  3  lines  broad,  the 
tube  yellowish,  4  lines  long,  devoid  of  scales  or  crests;  stamens  un- 
equal and  unequally  coherent  with  tube;  capsule  12  to  16-seeded; 
seed  oval,  the  coat  pitted  like  a  honeycomb. 

North  Coast  Ranges,  uncommon:  Mt.  Tamalpais,  Jepson^  1891; 
Petrified  Forest,  Sonoma  Co.,  Greene^  1888;  Vaca  Mountains,  Plaft^ 
1898.  June.  Closely  allied  to  the  southern  P.  brachyloba  Gniy, 
ace.  to  Mrs.  K.  Brandegee. 

5.  P.  ciliata  Benth.  Branched  from  the  base  with  rather  simple 
ascending  branches,  ^  to  14  in.  high;  herbage  scabrous,  otherwise 
glabrous;  leaves  pinnately  divided,  the  divisions  oblong,  toothed  or 
incised;  spikes  in  terminal  clusters  or  geminate  or  solitary;  sepals  in 
fruit  oblong  to  broadly  ovate,  chartaceous,  3  to  4  lines  long,  with 
thickened  margins  and  prominent  midrib  and  reticulations,  sparsely 
bristly-ciliate;  corolla  blue;  capsule  ovate,  mucronate;  sepals  in  fruit 
twice  as  long,  arched  over  the  capsule,  their  tips  meeting;  seeds 
broadly  oblong,  over  1  line  long,  the  surface  with  regular  or  honey- 
comb-like pits. 

Plains  and  valleys:  Willows;  Solano  Co.;  Antioch  and  southward; 
abundant  on  grain  farms,  near  Newark,  imparting  a  blue  color  to  the 
fields,  the  odor  very  noticeable,  Miss  Crocker;  Belmont.     Apr. -May. 

6.  P.  ramosissima  Dougl.  Perennial  (?),  somewhat  diffuse; 
herbage  somewhat  glandular;    hispid  throughout  and  soft-pubescent 
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(or  only  the  leaves  hispid);  leaves  pinnately  divided  into  5  to  9 
oblong  and  serrate  or  incised  divisions,  the  lower  distinct,  the  upper 
more  or  less  confluent;  stamens  and  style  somewhat  exserted;  corolla 
ochroleucous  or  bluish;  calyx-lobes  linear-spatulate  to  obovate,  twice 
the  length  of  the  capsule  or  longer;  seeds  oblong,  1  line  long. 

Colusa  and  Lake  Cos.  southward  to  Santa  Cruz;  Sierra  Nevada. 
June-July. 

7.  P.  distans  Benth.  Hill  Vbrvenia.  Erect  and  strict^  or 
branching  and  diffuse,  8  to  13  in.  high;  herbage  with  scattered  hispid 
hairs  and  close  fine  pubescence;  leaves  pinnately  divided,  the  divisions 
commonly  linear,  once  or  twice  pinnately  and  (for  the  most  part) 
finely  dissected;  spikes  scattered,  solitary  or  geminate;  sepals  unequal, 
narrowly  obovate  to  spatulate,  rarely  linear;  corolla  3  to  4.  lines  long, 
rotate-campanulate,  sordid  white  or  violet;  internal  appendages  semi- 
ovate  with  free  tips;  stamens  little  or  not  at  all  surpassing  the  corolla- 
lobes;  capsule  globose. 

Higher  hills  of  the  Coast  Ranges  from  Napa  Valley  to  Mt.  Tamal- 
pais,  the  ocean  at  Bodega  (where  first  collected),  and  southward. 
Apr. 

8.  P.  tanacetifolia  Benth.  Valley  Vervenia.  Stouter  than 
P.  distans,  erect,  less  frequently  branching,  the  leaves  similar  but 
commonly  less  finely  dissected;  racemes  3  or  4  in.  long,  ascending  and 
approximate;  sepals  linear,  beset  with  rigid  bristles,  in  fruit  little 
exceeding  the  oval  capsule;  corolla  open-campanulate,  3  to  4  lines 
long,  lavender-color  or  bluish;  internal  appendages  entirely  adnate 
by  the  inner  margins;  stamens  much  exserted. 

Plains  and  valleys:  Marysville  Buttes;  Sacramento  Valley;  Vallejo, 
Greene^  1874;  Tracy.     Apr. 

9.  P.  malvaefolia  Cham.  Stinging  Phacelia.  About  IJ  ft. 
high,  hispid-bristly  throughout,  the  bristles  with  a  conspicuous  pustu- 
late base;  leaves  simple,  petiolate,  round-  or  elliptic-ovate  with  broad 
and  frequently  truncate  or  cordate  base,  slightly  5  to  9-lobed,  toothed, 
1  to  3  in.  long;  spikes  solitary  or  geminate;  corolla  longer  than  the 
unequal  linear-spatulate  sepals;  stamens  exserted;  capsule  2-seeded; 
seeds  pitted. 

Near  the  coast:  Oakland;  Angel  Island;  San  Francisco  and  south- 
ward. 

10.  P.  Rattan i  Gray.  Similar  but  the  spikes  more  slender  and 
elongated;  four  of  the  sepals  spatulate,  one  obovate  and  longer; 
corolla  but  2  lines  long. 

Eussian  River,  near  Ukiah,  Rattan^  June,  1884;  northern  Sonoma 
ace.  to  Greene. 

11.  P.  Californica  Cham.  Erect,  stout,  IJ  to  2  ft.  high,  from  a 
branched  but  depressed  leafy  woody  caudex;  stems  and  petioles  with 
scattered  hispid  hairs;  the  foliage  strigose,  either  green  or  canescent; 
leaves  pinnate  or  pinnatifid,  the  large  terminal  lobe  elliptic  to 
lanceolate,  with  1  to  several  pairs  of  smaller  or  much  reduced  leaflets 
or  lobes  below,    or  entire;   petioles  commonly   long;   spikes  dense, 
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ascending  or  erect,  1  to  2  in.  long,  mostly  rather  sbort-peduncled, 
usually  in  a  paniculate  cluster  at  the  end  of  the  stem;  sepals  oblong; 
corolla  purple  or  white,  3  lines  long;  filaments  exserted,  long-hairy 
at  the  middle. 

Very  common  throughout  our  district  on  rocky  points  and  ledges, 
in  typical  form  on  the  San  Francisco  Peninsula  and  in  Marin  Co. 
May-June.     Kemarkable  in  its  variability. 

Var.  imbricata  (P.  imbricata  Greene).  Taller,  often  2J  ft.  high; 
racemes  2  to  4  in.  long,  scattered  in  a  looser  panicle,  less  commonly 
in  2's  and  8*8,  and  mostly  on  longer  peduncles;  corolla  dingy  white; 
fruiting  calyces  ovate,  conspicuously  imbricated. — St.  Helena;  foot- 
hills of  the  Vaca  Mountains. 

12.  P.  ne  moral  is  Greene.  Stems  1  or  few,  simple  below,  panicu- 
lately  branched  above,  IJ  to  3  ft.  high,  very  bristly  with  stinging 
hairs;  herbage  light  green;  leaves  elliptical  to  oblong,  1  to  4  in.  long, 
simple  and  entire  or  with  a  pair  of  small  leaflets  at  base;  radical  and 
lower  leaves  on  petioles  2  to  3  in.  long,  uppermost  short-petioled  or 
sessile;  fully  developed  spikes  2  in.  long  or  more,  slender,  in  twos  or 
threes,  terminating  the  stems  or  lateral  branches;  corolla  whitish,  2 
lines  long,  the  flower  otherwise  as  in  no.  11,  to  which  it  is  very  closely 
related;  capsule  2-8eeded. 

Shade  of  open  woods:  Forest  Grove;  Oakland;  Berkeley;  Petaluma. 
June. 

13.  P.  Breweri  Gray.  Four  to  7  in.  high,  diffusely  branching  at 
the  base,  the  stems  slender  and  with  rather  long  internodes;  herbage 
harshly  pubescent  with  rather  short  hairs;  leaves  oblong-lanceolate, 
entire,  cleft  towards  the  base,  or  the  lowermost  and  radical  pinnately 
divided;  racemes  slender  and  lax,  2  or  8  in.  long,  often  geminate 
at  the  ends  of  the  branches;  sepals  linear;  corolla  2  to  2^  lines  long; 
filaments  glabrous,  not  exserted;  capsule  ovate,  mostly  l-seeded. 

Confined  to  the  Mt.  Diablo  Eange:  high  dry  slopes  of  Mt.  Diablo, 
B/'eicer,  Parry ^  Jepson;  Mt.  Hamilton,  Miss  Holden.     May- June. 

5.   EMMENANTHE   Benth. 

Annuals.  Corolla  cream-color  or  yellow,  campanulate,  persistent; 
not  otherwise  differing  in  technical  character  from  Phaceiia.  (Greek 
emmeno,  to  abide,  and  anthos,  flower,  the  oorolla  not  deciduous.) 

1.  E.  penduliflora  Benth.  Whispering  Bells.  Erect,  usually 
much  branched  from  the  base,  8  to  14  in.  high,  villous-pubescent  and 
somewhat  viscid;  lobes  of  the  pinnatifid  leaves  numerous,  short, 
toothed  or  incised;  racemes  loose,  straight,  ascending,  panicled  at 
summit  of  the  stem;  pedicels  filiform,  as  long  as  the  flowers,  these 
soon  pendulous;  calyx  with  ample  ovate  divisions;  oorolla  broadly 
campanulate,  4  to  6  Hnes  long,  the  filaments  adnate  to  the  very  base; 
style  deciduous;  placentae  conspicuously  dilated  in  the  axis;  seeds 
conspicuously  pitted  in  somewhat  regular  lines. 

Higher  slopes  of  the  Coast  Range  Mountains  in  open  places  or  in 
the  chaparral:  Lower  Lake  Grade  to  Kelseyville;    Vaca  Afountains; 
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Santa  Cruz  Mountains;  Monterey  Co.,  and  southward  to  Southern 
California.     Also  in  the  Sierra  Nevada.     June-July. 

6.   ROMANZOFFIA  Cham. 

Low  and  delicate  perennial  herbs  with  the  aspect  of  some  species 
of  Saxifraga.  Leaves  mostly  radical  (the  cauline  alternate),  round- 
cordate,  crenately-lobed,  long-petioled.  Flowers  white.  Inflorescence 
looselj'^  racemose.  Calyx  6-parted.  Corolla  broadly  funnelfomi, 
destitute  of  appendages,  deciduous.  Stamens  unequal,  inserted  on 
the  base  of  the  corolla-tube.  Style  filiform,  entire;  stigma  small. 
Capsule  2-celled  or  nearly  so,  with  narrow  placentae.  Seeds  numer- 
ous. (Dedicated  to  Count  Komanzoff,  promoterof  the  Eussian  voyage 
of  Kotzebue,  by  Chamisso,  the  German  poet,  who  accompanied  the 
expedition  as  botanist.) 

1.  R.  Sitchensis  Bong.  Filiform  rootstock  bearing  tubers;  stems 
slender,  4  to  9  in.  high;  pedicels  spreading,  much  longer  than  the 
flowers;  calyx-lobes  linear  or  lanceolate,  not  more  than  J  as  long 
as  the  corolla  and  exceeded  by  the  capsule. 

On  moist  stones  in  shady  places  near  the  coast:  Crystal  Springs, 
San  Mateo  Co.,  Bolande?-;  Ross  Valley  trail  to  the  summit  of  Mt. 
Tamalpais,  Jepson;  and  northward.     Rare  within  our  limits. 

7.   ERIODICTYON   Benth. 

Low  shrubs.  Leaves  alternate,  pinnately  veined,  finely  reticulated, 
coriaceous,  dentate,  and  petiolate.  Inflorescence  a  terminal,  usually 
naked,  panicle  of  scorpioid  cymes.  Sepals  narrow,  not  dilated  above. 
Corolla  funnelform  to  campanulate.  Filaments  more  or  less  adnate 
to  the  tube  of  the  corolla,  little  or  not  at  all  exserted,  sparsely  hirsute. 
Ovary  nearly  or  quite  2-celled  by  the  meeting  of  the  dilated  placenta? 
in  the  axis.  Capsule  2  lines  long  or  less,^  first  loculicidal,  then  septi- 
cidal,  thus  4-valved,  each  valve  with  a  short  beak  or  acumination  and 
closed  on  one  side  by  the  adherent  dissepiment  or  half-partition. 
(Greek  erion,  wool,  and  diktuon,  a  net,  by  reason  of  the  netted  woolly 
under  surface  of  the  leaves.) 

\/l.  E.  Californicum  (H.  &  A.)  Greene.  Yerba  Santa.  Moun- 
tain Balm.  Shrub,  commonly  3  to  4  ft.  high;  leaves  oblong  to 
oblanceolate,  tapering  below  and  frequently  above;  dentate  except  at 
base  or  below  the  middle,  very  glutinous,  the  areas  between  the  veins 
and  cross-veinlets  on  the  under  surface  with  a  close  dense  felt;  calyx 
1  line  long  with  linear  lobes;  corolla  white  or  pale  blue,  tubular- 
funnelform,  4  to  6  lines  long;  stamens  and  styles  included.— (Eriodic- 
tyon  glutinosutn  Benth.) 

Highest  mountain  slopes  and  dry  ridges,  common  or  even  abundant 
everywhere  through  the  Coast  Ranges,  and  at  middle  altitudes  in  the 
Sierra  Nevada,  often  associated  with  the  Chamisal. 

92.  BORAGINACE>E.     Borage  Family. 

Herbs,  usually  rough  with  coarse  hairs.     Leaves  simple,  commonly 
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entire  and  alternate.  Flowers  complete,  liypogynous,  in  one-sided 
spikes  or  racemes,  coiled  spirally  when  young.  Calyx  with  commonly 
6  divisions  or  teeth.  Corolla  regular,  5-lol)ed,  with  6  stamens  inserted 
on  its  tube  and  alternating  with  its  divisions.  Ovary  superior,  deeply 
4-lobed  (except  in  Heliotropium),  with  a  simple  style  inserted  iKJtween 
the  lobes,  in  iruit  splitting  into  4  one-seeded  nutlets.  Nutlets  inserted 
on  a  short  thick  prolongation  of  the  receptacle,  here  sometimes 
referred  to  as  the  gynobase.  Endosperm  none,  except  in  Helio- 
tropium. 

Myosotis  sylvatica  Hoffm.,  Forget-me-not,  is  an  escape  from 
the  gardens  in  Berkeley  and  Marin  Co.  Leaves  mostly  oblong,  the 
lower  petioled,  the  upper  sessile;  raceme  bractless;  pedicels  as  long  a> 
calyx;  calyx  with  hopked  hairs;  corolla  blue,  3  lines  broad,  with  a 
crown  of  6  yellow  scales  in  the  throat;  stamens  inserted  on  the  tube, 
included;  nutlets  small,  smooth  and  shining. 

LiTHOSPERMUM  ARVENSE  L.,  Com  GromwcU,  a  minutely  canes- 
cent  annual  with  whitish  flowers  and  wrinkled  and  pitted  stony 
nutlets,  has  been  found  at  San  Francisco,  ace.  to  Greene.  It  is  native 
of  Europe. 

Ovary  not  lobed,  in  fruit  splitting  into  4  one-seeded  closed  cells;  anthers 

connivent;  glabrous  glaucous  succulent  perennial  .  .1.  Heliotropivm. 
Ovary  deeply  4-lobed,  when  ripe  splitting  into  4  one-seeded  nutlets. 
Nutlets  erect;  ours  annuals. 
Corolla  white. 

Calyx  persistent;  lowest  leaves  opposite 2.  Allocarva. 

Calyx  and  short  pedicel  at  length  deciduous;  leaves  alternate 

3.  Cryptanthe. 
Calyx  persistent  or  circumscissile  near  the  base;   leaves  mostly  in  a 

radical  rosette,  the  cauline  alternate 4.  Plagiobothrys. 

Corolla  yellow 5.  Ambinckia. 

Nutletir  flattlsh,  divergent,  margined  all  around  or  at  apex  with  bristles; 

corolla  minute,  white;  small  annuals o.  Pectocarya. 

Nutlets  broad,  depressed,  covered  all  over  with  short  barbed  prickles^; 
corolla  blue  with  a  ring  of  appendages  or  crests  at  the  throat; 
perennials.  . ,      7.  Cynoglossum. 

1.  HELIOTROPIUM    L.     Heliotrope. 

Ours  a  prostrate  perennial  with  white  flowers  in  dense  one-sided 
spikes.  Corolla  salverform,  short,  with  open  throat;  sinuses  more  or 
less  plaited  in  the  bud.  Anthers  connivent,  nearly  sessile.  Style 
short.  Ovary  not  lobed  but  separating  when  ripe  into  4  one-seeded 
closed  cells.  (Greek  helios,  sun,  and  trope,  a  turning,  "the  flowers 
beginning  to  appear  at  the.summer  solstice.") 

1.  H.  Curassavicum  L.  Fleshy,  glabrous,  glaucous,  the  stems  i 
to  several  ft.  long;  leaves  obbvate  to  broadly  oblanceolate;  spikes 
mostly  in  pairs;  corolla  white  with  yellow  eye. 

Common  along  the  seashore,  in  stream  beds,  and  in  low  moist  or 
alkaline  lands  throughout  California.     June-Nov. 

2.  ALLOCARYA  Greene. 

Low  herbs,  ours  annuals,  mostly  in  low  wet  ground.  Leaves 
linear  or  narrow,  entire,  the  lowest  always  opposite.     Corollas  white^ 
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with  yellow  throat;  pedicels  more  or  less  6-angled  under  the  flowers, 
persistent.  Calyx  5-parted  to  the  base,  indurated  and  somewhat 
accrejscent  in  fruit.  Corolla  salverform,  with  short  tube;  processes  or 
crests  in  the  throat  none  (?)  or  not  obvious.  Nutlets  ovate  or 
lanceolate-ovate,  smooth,  rugose,  tuberculate  or  even  with  barbed  or 
prickly  points,  often  carinate  on  one  or  both  sides.  Scar  of  the  nutlet 
basal  or  above  the  base,  concave  or  sometimes  raised  and  stipe-like. 
(Greek  alios,  diverse,  and  karua,  nut,  the  plants  separated  from 
Cryptanthe  on  account  of  the  diflerent  fruits. ) 

Herbage  densely  pubescent,  the  hairs  long  and  rather  soft;  var.  vestita  of  .  . 

1.  A.  mollis. 
Herbage  hispid  or  rough-pubescent. 
Nutlets  rugose  or  tuberculate. 

Pedicels  about  3  lines  long \  .  .2.  A.  Chorisiana. 

Pedicels  1  line  lon^  to  almost  none. 

Rachis  of  the  spike  fistulous-enlarged 3.  ^.  salina. 

Rachis  of  the  spike  not  fistulous. 
Pedicels  turbmate-thickened  beneath  the  flower ;  corolla  2  to  3  lines 

broad;  nutlet  rather  slender,  stipitate 4.  A.  stipiiata. 

Pedicels  not  thickened;  corolla  1  to  1\4  lines  broad;  nutlet  ovate. 
Nutlet  carinate  ventrally  and  a  little  past  the  apex  dorsally  .... 

5.  A.  Calif omica. 
Nutlet  carinate  ventrally  and  dorsally,  the  dorsal  rugae  dentate- 
interrupted 6.  ^.  trachycarpa. 

Nutlets  with  barbed  or  hispid  prickles 7.  A.  Qreenei. 

1.  A.  mollis  (Gray)  var.  vestita.  A  rather  rank  plant  with 
many  ascending  branches  12  to  18  in.  long  or  more;  herbage  very 
densely  and  conspicuously  hairy  throughout  even  to  the  very  calyces; 
spikes  3  to  6  in.  long,  bractless;  flowers  about  2  lines  broad;  fruit  not 
scattered;  nutlets  either  light  or  dark  colored,  exceeding  J  line, 
regularly  reticulate  on  the  back,  carinate  from  the  apex  to  below  the 
middle  (the  carina  there  vanishing  in  the  meshes  of  the  reticula- 
tion) or  not  carinate,  strongly  ridged  ventrally  down  to  the  roundish 
scar,  which  is  bounded  toward  the  base  by  a  horseshoe-shaped  ridge. 
— (Allocarya  vestita  Greene.) 

Petaluma,  J.  W.  Congdon^  July  25,  1880;  not  since  collected. 

2.  A.  Chorisiana  (Cham.)  Greene.  Diftuse  (or  at  first  erect)  with 
reclining  branches  7  to  16  in.  long,  strigose  throughout;  radical 
leaves  linear-elongated,  often  4  in.  long;  racemes  elongated,  at  length 
very  loose,  leafy  below;  fruiting  pedicels  about  3  lines  long,  seldom 
or  never  less  than  1  line  long;  calyx  little  accrescent,  about  1  line 
long,  the  segments  at  length  spreading;  corolla  3  to  4  lines  wide; 
nutlets  ovate,  J  line  long  or  a  trifle  more,  dark  brown,  carinate 
ventrally  only,  or  also  dorsally  toward  the  apex,  rugose  and  minutely 
granulate;  scar  linear. 

Low  ground  about  San  Francisco  Bay:  Vallejo,  Greene;  Belmont. 
Apr.-June. 

3.  A.  salina.  Branched  from  the  base,  strictly  erect  and  simple, 
5  to  6  in.  high;  rachis  of  the  spikes  fistulous-enlarged,  the  flowers 
rather  dense,  but  strictly  unilateral  in  2  rather  marked  rows;  calyx- 
segments  spatulate  or  ovate,  very  strongly  callous-thickened  toward 
the  base,  the  sinus  next  the  axis  much  deeper  than  the  others,  some 
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of  the  outer  sepals  united  nearly  to  the  summit  in  some  cases;  nutlets 
roughish  papillate,  with  rather  sharp  lateral  angles,  carinate  dorsally. 
Alvarado,  margin  of  salt  marshes,  June,  1896. 

4.  A.  stipitata  Greene.  Branched  from  the  base  and  somewhat 
spreading,  the  branches  mostly  simple,  slender,  commonly  9  to  12  in. 
long;  leaves  linear-oblanceolate,  1  to  3  in.  long,  or  the  radical  obovate 
or  oblong,  attenuate  into  a  long  petiole;  corolla  2  to  8  lines  broad, 
white  with  yellow  eye  or  the  eye  cnanging  to  white;  sepals  at  length 
brownish  and  often  spreading;  nutlets  somewhat  flatten ea  on  the  back, 
rugose  and  papillate,  strongly  carinate  at  apex,  the  dorsal  carina 
continuous  to  the  base  or  obsolete  below  the  middle;  scar  short- 
stipitate;  sepals  at  length  brownish  and  often  spreading. 

Very  common  on  the  plains  of  the  Lower  Sacramento  and  eastern 
Contra  Costa  Co.  to  Hollister.  Apr. -May.  Very  robust  specimens 
frequently  show  strictly  virgate  branches  nearly  or  quite  2  ft.  long, 
flower-bearing  throughout  their  entire  length.  The  very  short  stipe 
is  evident  only  as  a  narrow  constriction  between  the  elevated  scar  and 
the  body  of  the  nutlet. 

5.  A.  Californica  (F.  &  M.)  Greene.  Similar  in  habit  to  A. 
stipitata;  flowers  1  to  IJ  lines  broad;  nutlet  ovate,  carinate  ventrally 
and  a  little  past  the  apex  dorsally,  usually  grayish;  scar  not  raised; 
rugae  mostly  oblique  and  branched. 

Coast  Range  and  interior  valleys:  Russian  River;  Solano  Co.  and 
southward  to  Hollister. 

Var.  stricta  (A.  stricta  Greene).  Slender,  strictly  erect,  almost 
simple,  6  to  7  in.  high,  somewhat  succulent;  spikes  very  dense. — 
Calistoga. 

Var.  subglochidiata  Gray.  Branches  succulent,  often  prostrate; 
calyx-lobes  accrescent;  nutlet  with  minute  muriculations  and  sharp- 
edged  transverse  rugulae  commonly  tipped  with  a  tuft  of  penicillate 
bristles. — (A.  humistrata  Greene.) 

Colusa  Co.  to  the  San  Joaquin  Valley. 

6.  A.  trachycarpa  (Gray)  Greene.  More  or  less  diffuse  or  decum- 
bent; racemes  leafy  throusfnout  or  nearly  so;  calyx-segments  spread- 
ing; corolla  smalf,  1  to  IJ  lines  broad;  nutlet  broadly  ovate,  trans- 
versely rugose  and  papillate  or  muricate,  carinate  ventrally  and 
dorsally;  dorsal  rugosities  commonly  simple,  and  keel  mostly  dentate- 
interrupted. 

Sonoma  Co.,  southward  to  Hollister  and  the  San  Joaquin  plains. 
Papillae  of  the  nutlet  sometimes  slender  and  rough,  apparently  passing 
into  less  bristly  forms  of  A.  Greeuei. 

A.  DIFFUSA  Greene. — Nutlets  similar,  rugose  in  the  same  fashion 
but  not  so  strongly,  carinate  dorsally  but  obscurely. 

7.  A.  Greenei  (Gray)  Greene.  Difflisely  branched  from  the  base, 
the  straggling  branches  commonly  1  ft.  Jong  or  more,  strigulose- 
pubescent;  leaves  linear-oblanceolate;  racemes  simple,  leafy  or  brac- 
teate  below,  the  flowers  scattered;  nutlet  1  line  lone,  ovato,  rather 
densely  covered  with  slender  barbed  prickles;  prickles  t  to  ^  line  lon^., 
(jiiite  distinct  at  base. 
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Abundant  in  fields  of  the  Upper  Sacramento  Valley;  firet  collected 
at  Yreka;  plains  of  the  Lower  Sacramento  near  Elmira  (prickles  short 
and  rather  sparse  as  compared  with  the  type);  plants  from  the  Lower 
San  Joaquin  with  the  prickles  (mostly  sparse  and  much  reduced) 
confluent  at  base  into  quite  regular  walled  reticulations  are  referred 
here  provisionally. 

3.  CRYPTANTHE  Lehm.     Nievitas. 

Annuals  with  the  white  flowers  nearly  always  sessile  and  scorpiiud- 
spicate.  Calyx  6-parted  to  the  base,  as  long  as  the  corolla-tube; 
segments  more  or  less  hispid  or  with  hooked  bristles,  in  fruit  usually 
closely  embracing  the  nutlets,  eventually  deciduous.  Nutlets  4, 
sometimes  3,  2  or  1,  smooth,  papillate,  or  muriculate,  never  rugose; 
face  of  nutlet  with  a  ventral  groove  from  the  apex  to  the  scar  near 
the  base,  usually  continued  beyond  the  scar  as  a  fork  and  either-  open 
(areolate)  or  closed.  Nutlet  attached  to  the  subulate  gynobase  from 
the  scar  half  way  or  wholly  to  the*apex  along  the  groove.  (Greek 
kruptos,  hidden,  and  anthos,  flower,  perhaps  on  account  of  the  minute 
flowers  in  some  species.) 

Nutlets  papillate  or  muricate,  4  (or  3). 
Fruiting  calyx  at  least  twice  as  long  as  the  nutlets,  these  with  obtuse 

lateral  angles 1.  C.  ambigua. 

Fruiting  calyx  surpassing  a  little   and   somewhat  connivent  over   the 
acutely  angled  nutlets. 
Plants  erect,  commonly  branching;  nutlets  about  1  line  long 

2.  C.  muriculata. 
Plants  erect,  branching  but  very  strict;  nutlets  smaller 

3.  C.  Jonesii. 
Plants  diffuse,  very  slender;  nutlets  ^  line  long  .  .  .  4.  C,  micromeres. 

Nutlets  smooth. 
Nutlet  1,  much  surpassing  the  short  gynobase. 
Corolla  very  small  (J^  line  broad  or  less);  branches  commonly  diffuse  . 

5.  C.  microstachys. 
Corolla  larger  (nearly  or  quite  1  line  broad) ;  stem  rigidly  erect 

6.  C.  Haccida. 
Nutlets  4  (or  3) ;  gynobase  subulate,  J^to  as  long  as  the  nutlets. 

Groove  simple,  sometimes  not  closed  at  base,  but  not  forked 

7.  C.  leiocarpa. 
Groove  forked  at  base,  but  no  open  areola  .......  8.  C.  Torreyana. 

1.  C.  ambigua  (Gray)  Greene.  Much  branched  from  the  base, 
J  to  IJ  ft.  high,  rough-hirsute  throughout;  leaves  linear,  1  to  IJ  in. 
long;  spikes  1  to  2|  m.  long,  commonly  very  loose  below,  ternate  or 
geminate,  often  pedunculate;  calyx  exceeding  1  line  in  length;  sepals 
linear,  more  densely  hispid-bristly  towards  the  base;  corolla  2J  to  3 
lines  broad;  nutlets  gray,  4  or  3,  narrowly  ovate,  papillate  but  not 
pointed  or  prickly,  the  lateral  angle  obtuse  and  the  groove  more  or 
less  closed^  with  the  basal  bifurcation  open-areolate  (or  sometimes 
closed?). 

Hills  and  mountains:  St.  Helena,  June  2,  1896;  throughout 
northern  California. 

2.  C.  muriculata  (A.  DC.)  Greene.  Robust,  branching,  rough- 
hirsute  or  hispid,  }  to  IJ  ft.  high,  with  well-developed  rather  dense 
spikes  mostly  in  2's  and  8's  at  the  end  of  the  branches;  calyx  1^  lines 
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long;    corolla  2  or  3  lines  broad;    nutlets   1   line   long,    muricate- 
papillose,  and  somewhat  rugose  on  the  back;  ventral  groove  and  its 
basal  bifurcation  mostly  closed;  lateral  angles  acutish,  distinct. 
Mt.  Diablo  Range,  from  near  Antioch  southward.     Apr. 

3.  C.  Jonesii  (Gray)  Greene.  Erect,  strict,  7  to  14  in.  high,  leafy 
below;  lateral  spikes  from  near  the  base  or  above  the  middle  short, 
often  sessile,  the  terminal  spikes  longer  in  a  rather  close  panicle; 
corolla  less  than  1  line  broad  in  dried  specimens;  sepals  linear, 
obscurely  unicostate,  bristly- hispid,  in  fruit  about  1  line  long, 
slightly  surpassing  the  rough-papillate  ovate  nutlets  which  are 
acutely  angled  laterally  and  little  more  than  J  line  long;  ventral 
groove  mostly  closed  and  forked  below. 

Sonoma;  Mt.  Tamalpais;  Santa  Cruz,  July  1,  1881,  and  Soledad, 
May  20,  1882,  M.  E.  Jofies,  who  first  collected  it.  Nutlets  some- 
times smooth  and  concave  on  either  side  of  the  ventral  groove. 

4.  C.  micro  meres  (Gray)  Greene.  Slender,  rather  widely 
branched  above  the  base,  7  to  9  in.  high,  rough-hirsute  almost 
throughout;  spikes  mostly  terminal  or  subterminal,  not  dense,  2  to  4 
in.  long;  nutlets  similar  to  the  preceding,  little  more  than  J  line 
long,  slender  papillate  (or  on  either  side  of  the  ventral  groove  concave 
and  either  papillate  or  smooth). 

Santa  Cruz,  Jones;  Sierra  Foothills  at  Mokelumne  Hill,  Ration^ 
the  spikes  after  the  fall  of  the  flowers  obscurely  flexuous. 

5.  C.  microstachys  Greene.  At  first  erect  and  3  or  4  in.  high, 
later  diff'use  with  ascending  or  reclining  branches  J  to  2  ft.  long, 
bristly  throughout;  spikes  slender,  4  to  6  in.  long,  rather  densely 
flowered;  sepals  less  than  1  line  long,  very  hispid-bristly;  nutlet  1, 
brown,  smooth,  ovate,  with  long  and  sliffhtly  contracted  apex, 
slightly  compressed  but  not  angled  laterally,  t  to  1  line  long;  groove 
closed,  with  a  minute  fork  at  base. 

Santa  Cruz  Mts.,  June  20,  1896,  Setchell  and  Jepson;  Vaca 
Mountains,  May,  1892. 

6.  C.  flaccid  a  (Dougl.)  Greene.  Strictly  and  rigidly  erect,  with 
few  ascending  branches  at  the  top,  J  to  if  ft.  high;  leaves  linear; 
spikes  2  to  4  in.  long,  at  length  not  crowded;  corolla  nearly  or  quite 
1  line  broad;  fruiting  calyx  IJ  lines  long,  appressed  to  the  rachis,  its 
narrowly  linear  segments  thickish  at  base,  con ni vent  above,  nearly 
twice  as  long  as  the  nutlet,  hispid  and  bearing  toward  the  base  a 
deflexed  tuft  of  bristles;  nutlet  rostellate-acuminate  at  apex,  the 
i^roove  enlarged  below  but  not  forked. 

Common  on  low  dry  gravelly  hills  of  the  inner  Coast  Ranges: 
Sierra  Nevada.     Apr.-May. 

7.  C.  leiocarpa  (P.  &  M.)  Greene.  Commonly  branched  from 
the  base,  with  many  erect  or  ascending  branches,  6  to  13  in.  long; 
branches  mostly  simple  below,  branching  above,  and  bearing  many 
spikes  which  are  often  more  or  less  congested;  spikes  leafy-bracted, 
rarely  bractless,  the  terminal  longer  and  interrupted,  the  lateral  short 
and   glomerate;  sepals  short-linear,  hispid-bristly;  nutlets  usually  4, 
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rarely  1,  narrowly  ovate,  acute,  f  line  long,  the  ventral  groove  not 
forked,  or  scarcely  so. 

Sandy  lands  near  the  coast,  San  Francisco,  northward  and  south- 
ward. June.  Stems  sometimes  short  and  caespitose,  nearly  always 
from  a  rather  strong  taproot.  Bristles  often  pustulate-dilated  at  base. 
Nutlets  mottled  transversely  on  the  ventral  side  and  longitudinally  on 
the  back. 

8.  C.  Torreyana  (Gray)  G-reene.  Erect,  branched  from  the 
middle  and  sometimes  from  the  base;  spikes  commonly  elongated, 
loose  below,  frequently  geminate;  nutlet  ovate,  acute,  the  groove 
forked  at  base,  the  fork  sometimes  minute. 

Napa  Valley,  Torrey  in  1866,  specimen  seen  in  the  Gray  Herba- 
rium; common  in  the  Sierra  Nevada,  at  least  northward. 

4.  PLAGIOBOTHRYS   F.  &  M.     Pop-corn   Flower. 

Rather  slender  annuals  with  mostly  soft  pubescence,  the  hairs  often 
rusty  when  young,  especially  on  the  calyx.  Leaves  mostly  in  a 
radical  tuft,  those  of  the  stem  alternate.     Baceme«  spike-like,  elon- 

fated,  loose  and  sometimes  leafy.  Pedicels  very  short  or  almost  none, 
liform,  persistent.  Corolla  short,  white,  with  crests  or  processes  at 
the  mouth  of  the  throat  (or  the  crests  absent?).  Nutlets  ovate,  cari- 
nate  on  both  sides  towards  the  apex  and  often  also  laterally  margined, 
on  the  back  rugose  or  roughened.  Insertion  above  the  base  or 
median,  the  scar  raised  and  rounded  and  leaving  a  corresponding 
depression  on  the  receptacle  or  gynobase.  (Greek  plagios,  on  the 
side,  and  bothrus,  pit  or  excavation,  the  first  species  having  a  hollow 
scar.) 

Scar  of  nutlet  raised  and  rounded  with  a  distinct  hole  or  excavation  in  the 

middle  of  it;  erect  plants:  var.  campesfm  of 1.  P.rufescens. 

Scar  of  nutlet  solid. 
Nutlets  glassy,  either  papillate-scabrous  or  almost  smooth;  very  slender 

erect  plants 2.  P.  tenellus. 

Nutlets  grayish  or  brownish,  rugose  or  granulate. 
Calyx  in  fruit  circumscissile  below  the  middle,  the  upper  portion  falling 

away;  erect  plants 3.  P.  nothofulvua. 

Calyx  persistent,  not  circumscissile;  plants  with  diffuse,  straggling  or 
prostrate  branches 4.  P.  canescens. 

1.  P.  rufescens  F.  &  M.  var.  campestris.  Branching,  1  to  2  ft. 
high,  hispid-hirsute;  leaves  linear  or  lanceolate;  racemes  very  loose, 
leafless  and  spike-like  but  the  flowers  distinctly  pediceled;  fruiting 
calyx  2  to  3  lines  long,  the  segments  nearly  distinct,  lanceolate,  per- 
sistent, more  or  less  reddish  even  in  age;  nutlets  IJ  lines  long,  nearly 
1  line  wide  in  the  middle,  abruptly  beaked,  the  transverse  rugae  more 
or  less  interrupted  and  often  dot-like  or  granulate;  scar  raised  and 
ring-like,  bordering  a  deep  circular  excavation. — (P.  campestris 
Greene.) 

Low  foothills  of  the  Coast  Ranges  in  Solano  Co. ,  and  northward. 
Apr. -May. 

2.  P.  tenellus  Gray.  Three  to  7  in.  high,  branching  from  or 
near  the  base,  the  branches  erect  or  ascending;  herbage  puberulent 
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or  the  leaves  hispidulous;  leaves  of  the  radical  tuft  oblong,  acute 
or  obtuse,  }  to  1  in.  long;  cauline  leaves  few,  ovate  or  ovate-oblong, 
2  to  3  or  I  lines  long;  spikes  1  to  3  in.  long,  connparatively  few- 
flowered;  calyx  deeply  cleft,  at  first  rusty  yellowish,  at  length  pale, 
sometinies  imperfectly  circumscissile;  nutlets  minute  (J  line  long), 
shining  and  enamel-like  on  the  back,  smooth  but  papillate-scabrous 
on  the  lateral  angles  and  often  also  on  the  rug«e;  rugte  transverse, 
straight,  smooth  and  low,  separated  by  very  fine  lines. 

Kaweah  River,  southern  Sierra  Nevada,  Eastwood;  Napa  Moun- 
tains, Jepson;  northern  California.     Uncommon  in  our  region. 

3.  P.  nothofulvus  Gray.  Plants  erect  or  suberect,  1  to  2J  ft. 
high;  stems  1  to  several  from  the  depressed  rosulate  tuft  of  leaves, 
branching  mostly  above,  the  branches  widely  spreading  or  erect; 
herbage  silky-villous,  the  hairs  very  reddish  only  when  young,  espe- 
cially on  the  calyx  and  sometimes  on  the  leaves;  leaves  oblong-ovate 
or  lanceolate,  those  of  the  radical  tuft  oblong-ovate  or  oblanceolate; 
spikes  leafless;  calyx  cleft  only  to  the  middle,  1 J  lines  long,  in  fruit 
circumscissile  below  the  middle,  the  upper  part  falling  away  and 
leaving  the  persistent  base  about  the  nutlets;  corolla  2  to  3  lines 
broad. 

Hill  and  mountain  sides:  St.  Helena,  Napa  Co.;  Vaca  Mountains; 
Sierra  Foothills.     Mar.-May. 

4.  P.  canescens  Benth."  Branches  long  and  straggling,  nearly 
or  quite  simple,  J  to  IJ  ft.  long,  loosely  flower-bearing  and  leafy 
nearly  throughout,  or  the  spike  nearly  or  quite  leafless;  pubescence 
pale,  soft-villous;  leaves  oblong  to  linear  or  lanceolate;  calyx  cleft  to 
below  the  middle,  the  segments  broadly  lanceolate,  in  fruit  2  to  8 
lines  long;  nutlets  1  line  long,  incurved-connivent,  rugose-reticulate, 
the  areola  longer  transversely,  and  the  lateral  angles  very  distinct. 

Livermore  Valley;  English  Hills,  Solano  Co.;  French  Camp,  Sierra 
Foothills;  Marysville  Buttes;  first  collected  by  Hartweg  in  the  Upper 
Sacramento  Valley.  Apr.  Calyx  in  fruit  circular-Sepressed  (the 
tips  of  the  segments  connivent  over  the  nutlets),  in  age  deciduous, 
the  very  short   stubby  pedicel  persistent.     Plants  sometimes  erect. 

5.  AMSINCKIA  Lehm. 

Annuals  with  rough-hairy  herbage,  the  hairs  commonly  with 
pustulate-dilated  base,  often  conspicuously  hardened  or  granular. 
Flowers  yellow,  in  elongated  spikes.  Sepals  5,  or  4  or  8  through  the 
more  or  less  complete  union  of  two  into  one.  Corolla  salverform, 
the  throat  somewhat  funnelform  and  with  more  or  less  distinct  folds, 
but  destitute  of  crests  or  processes.  Style  filiform.  Nutlets  crusta- 
ceous,  triquetrous  or  ovate-triangular,  smooth  or  rough.  Cotyledons 
deeply  2-parted.  (Wm.  Amsinck  of  Hamburg,  patron  of  the 
Botanic  Garden  in  that  city.) 

Nutlets  much  flattened  on  the  back,  with  coarse  grranulations 

1.  ^.  tesselata. 

Nutlets  beset  with  prickly  projections 2.  A.,  echinata. 

Nutlets  not  prickly. 
Nutlets  earinate  on  the  back,  granulate  and  rugose. 
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Corolla  6  lines  long  or  more ;  nutlet  somewhat  compressed  laterally.    .  . 

3.  A.  apectabilia. 
Corolla  5  lines  long  or  less ;  nutlets  much  incurved,  m  lines  long  .... 

4.  A.  intermedia^ 
Corolla  6  lines  long  or  less;  nutlets  14  line  long,  scarcely  more 

5.  A,  lycopsoides. 
Nutlets  smooth  and  polished 6.  ^.  grandifiora, 

1.  A.  tesselata  Gray.  Coarsely  hispid,  1  to  2  ft.  high;  leaves 
linear  to  oblong-lanceolate;  developed  spikes  5  to  6  in.  long,  loose; 
calyx  of  3  or  4  sepals,  1  narrow  and  2  broad,  or  3  narrow  and  1  broad, 
rusty-hispid,  accrescent  in  fruit  with  the  broadly-ovate  foliaceous  seg- 
ments about  twice  the  length  of  the  nutlets;  corolla  snjall,  orange- 
yellow;  nutlets  broadly  ovate,  abruptly  acute,  not  carinate  but  flattish 
on  the  back,  which  is  surrounded  by  a  dentate  border  and  filled  in 
with  a  few  short  transverse  rugae  and  many  wart-like  projections 
fitted  closely  together,  and  so  resembling  a  somewhat  uneven  cobble- 
stone pavement. — (A.  collina  Greene.) 

Near  Mt.  Diablo,  Brewer;  San  Joaquin  plains. 

2.  A.  echinata  Gray.  Erect,  1}  to  2 J  ft.  high,  very  hispid  with 
white  spreading  bristles;  sepals  very  narrow,  yellow-hispid;  corolla 
light  yellow,  about  twice  as  long,  little  dilated  at  the  throat,  the 
limb  2  or  3  lines  broad;  nutlets  muricate  with  slender  points  or  almost 
prickly,  not  rugose. 

Plant  of  the  Mohave  Kegion,  credited  to  Antioch. 

3.  A.  spectabilis  F.  &  M.  Erect,  branching  above,  1  to  2 J  ft. 
high,  with  mostly  linear  or  linear-lanceolate  leaves;  spikes  3  to  7  in. 
long;  calyx-lobes  narrowly  linear-lanceolate,  reddish-hispid,  J  to  J 
the  length  of  the  corolla-tube;  corolla  orange-yellow,  6  to  7  lines  long 
with  slightly  unequal  lobes;  nutlets  somewhat  flattened  laterally^ 
carinate  dorsally  and  ventrally,  reticulate-rugulose  and  granulate. 

Towards  the  interior. 

4.  A.  intermedia  F.  &  M.  Erect,  frequently  widely  branched, 
IJ  to  3  ft.  high;  stems  and  branches  with  scattered  white  bristles,  the 
foliage  densely  hispid-bristly  with  rather  shorter  bristles;  inflorescence 
hispid  and  with  a  short  curly  pubescence;  leaves  oblong-lanceolate 
to  linear,  thickish,  entire;  racemes  more  or  less  crowded  at  the  top  of 
the  stem  or  branches  and  leafy-bracteate;  developed  racemes  5  to  10 
in.  long,  peduncled;  calyx-segments  rusty-hispid,  linear-acuminate, 
\  as  long  as  the  narrow  orange-yellow  corollas,  in  fruit  twice  as  long 
at  least  as  the  nutlets;  nutlets  incurved,  carinate  dorsally,  scabrous- 
rugose  and  granulate,  exceeding  1  line  in  length. 

Throughout  our  district,  mostly  towards  the  interior;  frequently 
very  abundant  on  grain  fields  of  the  Sacramento  Valley,  forming 
rank  thickets  3  to  4  ft.  high  and  sometimes  called  by  the  country 
people  "Buckthorn." 

5.  A.  lycopsoides  Lehm.  Stems  erect,  branching,  the  branches 
at  length  decumbent,  1  to  2  ft.  long;  herbage  of  a  light  yellowish 
green,  setose-hispid;  leaves  ovate-lanceolate  or  narrowly  oblong,  with 
erose-sinuate  or  entire   margin^;    racemes  rather  short,    frequently 
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leafy -bracteate;  peduncles  short  or  none;  calyx  sparsely  setose-hispid, 
the  lobes  lanceolate  or  ovate -oblong,  obtuse,  2  or  3  of  the  lobes  often 
united;  corolla  pale  yellow,  very  slender;  nutlets  brown  or  blackish, 
Tnnri(>^i]|i.te  and  rugulose,  scarcely  more  than  J  line  long. 
Jandy  8<M1'  Along  W6  BCIaboard:  San  Francisco.     Apr. -May. 

6.  A.  grandiflora  Kleeb.  Robust,  hispid,  IJ  ft.  high;  fully 
developed  spikes  5  to  7  in.  long;  calyx-segments  fulvous-hirsute, 
often  partly  or  wholly  confluent  so  as  to  appear  as  3  or  4,  in  fruit  5 
to  6  lines  long;  corolla  6  to  7  lines  long,  deep  yellow,  with  ample 
limb;  anthers  nearly  sessile,  inserted  very  low  m  the  corolla;  nutlets 
perfectly  smooth,  polished,  light  gray,  carinate  ventrally  from  the 
apex  to  the  nearly  median  oblong  scar;  lateral  angles  sharp,  back 
concave. 

Antioch,  Kellogg.  The  nearly  related  A.  vernicosa  H.  &  A.  may 
be  expected  within  our  limits  southward;  it  has  smaller  flowers  and 
sharply  triquetrous  nutlets  (resembling  a  grain  of  buckwheat)  with 
very  obscure  scar. 

6.  PECTOCARYA  DC. 

Low  slender  obscure  annuals  with  strigose  pubescence  and  narrowly 
linear  leaves.  Flowers  minute,  white,  on  very  short  pedicels,  scat- 
tered along  the  stems  or  branches.  Calyx  deeply  5-cleft,  spreading 
or  reflexed  in  fruit.  Corolla  with  a  circle  of  processes  or  crests  which 
almost  close  the  throat.  Stamens  included.  Nutlets  flat,  thin, 
radiately  divergent,  bordered  at  apex  or  all  around  with  a  row  of 
bristles  hooked  at  tip.  (Greek  pectos,  combed,  and  karua,  nut,  on 
account  of  the  row  of  bristles  on  the  nutlet.) 

Nutlet  not  winged,  the  acute  margin  bordered  all  around  by  bristles  .... 

1.  P.  pusilla. 
Nutlet  bordered  by  a  wing  which  bears  hooked  bristles  only  at  the  apex  .  . 

2.  P.  penicillata. 

1.  P.  pusilla  Gray.  Erect,  somewhat  flexuous,  simple  or  spar- 
ingly branched,  3  to  5  in.  high,  strigulose-canescent;  nutlets  4  and 
equably  divergent  (or  sometimes  but  2),  1  line  long,  cuneate-obovate 
or  somewhat  rhomboidal,  carinately  nerved  on  the  upper  face,  not 
winged,  the  margin  bearing  a  row  of  slender  bristles  hooked  at  the 
tip. 

Shady  north  slopes  in  the  hills  near  St.  Helena;  common  about 
Yreka  ace.  to  Gray.     Mar.-Apr. 

2.  P.  penicillata  (H.  &  A.)  A.  DC.  Branching  at  the  base,  the 
branches  diftuse,  1  to  4  in.  long;  nutlets  divergent  in  pairs,  oblong,  1 
line  long,  surrounded  by  a  wing  which  is  incurved  along  the  middle 
in  age  and  bears  at  the  rounded  apex  a  series  of  slender  bristles 
hooked  at  the  tip. 

Napa  Valley,  Jcpaon^  the  only  known  locality  in  our  region. 

7.  CYNOGLOSSUM  L. 

Ours  a  coarse  perennial  herb  with  broad  petioled  leaves.  Flowers 
blue,  in   a  panicled   bractless  raceme  raised   on  a  naked   termltv^V 
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peduncle.  Corolla  with  a  ring  of  conspicuous  appendages  or  crests  at 
the  throat.  Nutlets  large,  depressed,  covered  all  over  with  short 
barbed  prickles  and  thus  bur-like.  (Combined  of  the  Greek  kuno,  dog, 
and  glossa,  tongue,  on  account  of  the  shape  and  texture  of  the  leaves 
in  some  species.) 

1.  C.  grande  Dougl.  Hound's  Tonoue.  Erect,  1  to  3  ft.  high; 
leaves  mostly  radical  or  subradical,  hoary-pubescent  beneath,  ovate, 
varying  to  ovate-oblong  or  elliptic,  rounded  at  base  or  truncate,  acute 
or  acuminate,  3  to  7  in.  long,  on  petioles  often  as  long;  sepals 
narrowly  oblong,  obtuse,  2  lines  long;  corolla  6  to  7  lines  long,  the 
tube  often  purple,  the  lobes  elliptic;  stamens  inserted  at  the  throat, 
on  very  short  filaments. 

Coast  Range  woods:  Monterey;  Oakland  Hills;  Marin  Co.;  Yaca 
Mountains,  and  northward.     Feb.-Mar. 

93.  VERBENACE>E.    Verbena  Family. 

Ours  h^bs  with  opposite  or  whorl ed  leaves.  Flowers  complete. 
Corolla  bilabiate  or  almost  regular.  Calyx  persistent.  Stamens  4,  in 
2  pairs.  Ovary  superior,  undivided,  2  to  4-celled,  separating  at 
maturity  into  as  many  1-seeded  nutlets.;  style  single,  entire;  stigmas 
2  or  1.     Endosperm  in  our  genera  scanty  or  none. 

Calyx  5-toothed ;  nutlets  4;  diffuse  or  erect  herbs 1.  Vebbena. 

Calyx  2-cleft;  nutlets  2;  creeping  herbs 2.  Lippia. 

1.  VERBENA  L.     Vervain. 

Perennial  herbs  with  simple  leaves.  Flowers  in  terminal  densely- 
flowered  bractless  spikes.  Calyx  narrow,  tubular,  plicately  5-angled, 
5-toothed,  mostly  enclosing  the  dry  fruit.  Corolla  salverform  with  a 
rather  unequally  5-lobed  limb.  Anthers  ovate.  Stigmas  mostly 
2-lobed,  the  anterior  lobe  larger,  the  posterior  smooth  and  sterile. 
Fruit  separating  into  4  one-celled  one-seeded  achene-like  nutlets. 
(Latin  name  of  a  certain  sacred  plant.) 

Bracts  inconspicuous,  not  exceeding  the  flowers. 
Stem  erect,  strict  and  tall;  spikes  dense,  more  or  less  peduncled;  petioles 

naked 1.  K.  hastata. 

Diffusely  branching;  spikes  not  dense  below,  sessile  or  leafy  bracted  at 

base ;  x)etioles  cuneately  margined 2.  V.  proairata. 

Bracts  conspicuous,  exceeding  the  flowers;  spikes  dense,  sessile 

3.  V.  bracteosa. 

1.  V.  hastata  L.  Blue  Vervain.  Erect,  strict,  2  to  4  ft.  high; 
pubescence  short-hispid;  leaves  oblong-lanceolate,  gradually  acumi- 
nate, rather  finely  serrate,  4  in.  long  or  less,  on  petioles  J  in.  long; 
some  of  the  lower  leaves  commonly  hastately  lobed  at  base;  spikes 
numerous;  naked  at  base  or  more  or  less  peduncled,  densely  flowered, 
2  to  3  in.  long,  in  a  close  panicle;  corolla  deep  blue. 

Banks  of  the  lower  Sacramento  River:  Wilkes  Expedition,  1841; 
Rio  Vista,  Grand  Island  and  Ryer  Island,  Jejyson^  1892. 

2.  V.   prostrata  R.    Br.      Common  Vervain.     Stems  diffusely 
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branched  or  spreading;  herbage  mostly  soft-pubescent;  leaves  oblong- 
ovate,  coarsely  serrate,  and  often  laciniately  lobed,  especially  toward 
the  base  which  is  contracted  into  the  cuneately  winged  petiole;  spikes 
2  or  3  in.  to  1  ft.  long,  solitary  or  more  commonly,  loosely  paniculate; 
bracts  subulate,  shorter  than  the  calyx;  corolla  violet  or  blue,  2  lines 
long;  nutlets  oblong. 

Dry  open  hill  country  throughout  western  California:  Humboldt 
Co.;  Sonoma  and  Vacaville,  southward  to  Alameda  Co.,  Santa  Clara 
Co.  and  Southern  California.     July-Sept. 

3.  V.  bracteosa  Michx.  Diffusely  much  branched,  J  to  1  ft. 
high  or  more;  leaves  pinnately  incised  or  3-cleft  with  coarsely  serrate 
lobes,  narrowed  at  base  into  a  winged  petiole;  spikes  commonly  dense, 
sessile;  bracts  lanceolate,  rigid,  conspicuously  exceeding  the  flowers, 
mostly  entire  or  the  lowest  incised;  corolhi  small,  blue. 

Lower  San  Joaquin;  probably  introduced. 

2.  LIPPIA  L.     Lemon  Verbena. 

Ours  prostrate  perennial  herbs  with  simple  leaves.  Flowers  small, 
similar  to  those  of  Verbena,  disposed  in  short  spikes  or  heads  sub- 
tended by  broad  closely  imbricated  bracts.  Pubescence  fine,  the 
hairs  fixed  by  the  middle  and  both  ends  acute.  Peduncles  slender, 
axillary.^  Calyx  small  and  short,  in  ours  2-cleft,  the  lobes  entire  and 
lateral.  Corolla-limb  manifestly  bilabiate,  4-lobed,  the  upper  lip 
retuse  or  emarginate.  Style  mostly  short;  stigma  thickish,  oblique. 
Pericarp  more  or  less  corky,  not  readily  separating  into  the  2  nutlets. 
(In  memory  of  Dr.  A.  Lippi,  a  French  naturalist,  killed  in 
Abyssinia,  in  1703.) 

Leaves  thickish,  oblanceolate  or  obovate 1.  L.  nodiflora. 

Leaves  thinnish,  ovate 2.  L.  lanceolata. 

1.  L.  nodiflora  Michx.  Stems  extensively  creeping  from  a 
lignescent  perennial  base;  herbage  minutely  canescent  throughout; 
leaves  thickish,  cuneate-oblanceolate  or -obovate,  sessile,  }  to  nearly  1 
in.  long,  sharply  serrate  towards  the  apex;  peduncles  filiform,  1  to  4 
in.  long,  much  exceeding  the  leaves;  heads  cylindraceous  in  age,  3 
lines  thick;  calyx  with  2  low  triangular  teeth,  these  laterally  disposed 
and  entire  or  notched;  corolla  white,  l.J  lines  broad,  the  lower  lobe 
transversely  oblong;  fruit  globose  or  didymous. 

Lower  Sacramento  and  San  Joaquin,  especially  on  river  banks. 
Esteemed  as  a  plant  covering  for  the  soil  on  levees  for  the  purpose  of 
resisting  erosion.     July-Sept. 

2.  L.  lanceolata  Michx.  Similar  to  the  preceding  but  greener; 
leaves  thinner,  1  to  2^  in.  long,  ovate,  sharply  serrate  except  at  the 
broadly  cuneate  base  which  is  abruptly  narrowed  to  a  short  petiole, 
pinnately  straight-veined;  peduncles  often  shorter  than  the  leaves; 
corolla  bluish  white. 

Common  on  muddy  banks  of  the  islands  lying  near  the  confluence 
of  the  Sacramento  and  San  Joaquin  Rivers:  Grand  Island;  Bouldin 
Island,  etc. 
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94.  LABIAT>E.     Mint  Family. 

Aromatic  herbs  or  low  shrubs  with  square  sterns  and  always  oppo- 
site simple  leaves. .  Flowers  solitary  in  the  axils  or  more  commonly 
in  small  cymes;  cymes  sessile  in  the  axils  of  the  opposite  leaves 
(rarely  peduncled),  commonly  dense  and  having  the  appearance  of  a 
whorl,  and  thus  denominated  in  the  descriptions.  Subtending  leaves 
of  the  whorls  frequently  bract-like  and  the  internodes  short,  the 
inflorescence  thus  becoming  spike-like,  or  the  whorl  sometimes  termi- 
nal and  head-like.  Calyx  always  synsepalous,  frequently  bilabiate, 
usually  5- toothed.  Corolla  with  a  distinct  tube,  bilabiate,  commonly 
with  2  lobes  in  the  upper  lip  and  3  lobes  in  the  lower  lip.  Stamens 
4,  in  2  pairs,  or  the  superior  (upper)  pair  of  stamens  wanting  or  repre- 
sented by  sterile  filaments.  Ovary  superior,  4-lobed  (or  4-parted  in 
Trichostema),  separating  when  ripe  into  4  small  l-seeded  nutlets. 
Style  single,  situated  in  the  depression  among  the  lobes  of  the 
ovary  cleft  at  apex.  Nutlets  attached  by  the  base  (or  by  the  side 
in  Trichostema). 

A.  Flowers  solitary  In  the  axils;  stamens  4. 
Calyx  with  entire  lips,  a  gibbous  .protuberance  on  the  upper  side 

2.  SCUTELLABIA. 

Calyx  not  gibbons  on  the  upper  side  (nor  in  any  of  the  following). 

Trailing  herb;  flowers  very  small 12.  MidtOMBBiA. 

Shrub;  flowers  large 13.  Sphacelb. 

B.  Flowers  in  whorls  or  terminal  heads  or  axillary  cymes. 

1.  Calyx  regular,  or  its  teeth  nearly  equal  (excp)t  some  species  of  Mentha). 

Stamens  with  the  exserted  portion  of  fllamenls  as  longjor  longer  than  the 
corolla,  conspicuously  curved;  tube  of  corolla  slender,  abruptly  curved 

below  throat;  ovary  4-lobed ;  nutlets  attached  by  the  side 

1.  Tbichostbma. 
Stamens  moderately  exserted  or  included;  ovary  4-parted;  nutlets  attached 
by  the  base. 
Corolla  little  irregular. 
Flower-whorls  axillary. 

Stamens  4;  stems  obtusely  quadrangular;  herbage  aromatic 

17.  Mentha. 
Stamens  2;  stems  acutely  quadrangular ;  herbage  little  aromatic.  .  .   . 

16.  Ltcopto. 
Flowers  in  terminal  bracted  heads;  segments  of  the  corolla  narrow  and 

very  similar;  stamens  4 14.  Monardblla. 

Corolla  plainly  bilabiate ;  stamens  4. 
Stamens  included  in  the  tube  of  the  corolla;  calyx-teeth  10,  subulate, 

hooked  at  tip;  flowers  in  whorls 3.  MABBUBniM. 

Stamens  projecting  beyond  the  tube. 
Inferior  (lower)  pair  of  stamens  longer   than   the  superior;  calyx 
tubular-campanulate,  its  teeth  triangular,  cuspidate;  oorolla-tabe 
with  a  hairy  ring  within;  flowers  in  whorls.  .   7.  Stachtb. 
Stamens  nearly  equal;   calyx  tubular,  its  teeth  very  short,  densely 
woolly ;  flower- whorls  remote,  mostly  leafy-bracted 

15.  KOSLUA. 

Superior  (upper)  pair  of  stamens  longer  than  the  inferior;  calyx-teeth 
lanceolate,  cuspidate,  often  pinkish;  flowers  in  a  dense  spile.  .  .  . 

5.  LOPHAHTHUB. 

9.  Calyx  bilabiate  ^r  its  teeth  unequal. 

Superior  (upper)  pair  of  stamens  longer  than  the  inferior;   oalyz-teeth 

lanceolate-subulate 4.  Nepbta. 

Inferior  (lower)  pair  of  stamens  longer  than  the  superior  or  latter  wanting. 
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Flowers  in  a  dense  terminal  spike,  with  roundish  bracts ;  upper  calyx-lip 

truncate  with  3  cusps  on  the  margin ;  stamens  4.    .   6.  Brunella. 
Flowers  in  whorls  in  a  close  spike  or  some  of  the  lower  whorls  distinct; 
bracts  narrow,  obspatulate  or  linear;  lower  calyx-lip  of  2  lanceolate- 
s-ubulate  teeth  longer  than  the  3  upper  teeth;  stamens  4  (or  2);  style 

bearded  above;  annuals 10.  Pogogyne. 

Flower-whorls  distinct,  commonly  remote. 
Stamens  with  anthers  4;  flowers  in  axillary  clusters;   calyx  in  fruit 

deflexed 11.  Melissa. 

Stamens  with  perfect  anthers  2;   upper  pair  of  stamens  none,  rudi- 
mentary, or  with  imperfect  anthers. 
Anther-cells  without  filament-like  connective;  bracts  roundish,  the 
margins  armed  with  long  needle-like  spines.    .   9.  Acanthomintha. 
Anther-cells  one  at  each  end  of  a  long  versatile  connective  or  cross-bar 
which  is  attached  near  the  middle  to  the  filament  proper,  a  perfect 
anther-cell  at  the  upper  end,  the  anther-cell  at  the  lower  end 
imperfect  or  none,  or  even  the  lower  portion,  of  the  connective 
obsolete 8.  Salvia. 

1.  TRICHOSTEMA   L.     Blue  Curls. 

Ours  ill-scented  annuals  with  entire  leaves  and  blue  (occasionally 
pinkish  or  whitish)  flowers  in  axillary  cymes  or  becoming  raceme- 
like in  age.  Calyx  equally  or  almost  equally  5-eleft.  Corolla  with 
oblique  limb,  the  oblong  lobes  nearly  alike;  tube  in  ours  slender,  far 
exceeding  the  calyx  and  abruptly  geniculate  or  curved  into  an  arc  of 
a  circle  just  below  the  limb.  Stamens  with  the  anther-cells  divari- 
cate; filaments  capillary,  blue  or  violet,  spirally  coiled  in  the  bud,  in 
anthesis  very  much  exserted,  ascending  between  the  deeply  parted 
upper  lobes  of  the  corolla  and  curved  outward  and  downward.  Nut- 
lets rugose-reticulate.     (Greek  trichos,  hair,  and  stemon,  stamen.) 

Stems  densely  leafy;  leaves  Sessile 1.  T.  lanceolatum. 

Stems  sparsely  leafy ;  leaves  petioled 2.  T.laxum. 

1.  T.  lanceolatum  Benth.  Vinegar  Weed.  Annual,  simple 
or  branching  from  near  the  base,  6  to  11  in.  high,  very  leafy;  herbage 
cinereous  or  villous-pubescent  and  minutely  glandular;  leaves  lan- 
ceolate, acuminate,  sessile,  or  the  lowest  subsessile,  with  3  to  5  strong 
almost  parallel  nerves  or  ribs,  1  in.  long;  cymes  short-peduncled  or 
nearly  sessile;  calyx  villous;  corolla  almost  filiform,  somewhat 
pubescent. 

Dry  plains  and  low  hills  throughout  the  Coast  Ranges:  Southern 
California  to  Saratoga,  Los  Gatos,  Alvarado,  Lafayette,  Vacaville, 
Winters,  Healdsburg  and  northwa,rd.  Sierra  Foothills.  A  bee  plant 
in  Fresno  Co.,  where  it  abounds  in  many  localities  and  "yields  a 
white  honey  that  granulates  remarkably  quick,"  O.  L.  Abbqtt 
Aug. -Sept. 

2.  T.  laxum  Gray.  Blue  Curls.  Simple  or  branching,  1  ft. 
high  or  less,  minutely  pubescent,  sparsely  leafy;  leaves  lanceolate  or 
oblong-lanceolate,  acuminate  but  obtusish,  pinnately  veined,  1  to  IJ 
in.  long,  on  slender  petioles;  cymes  peduncled,  rather  loose;  coi*olla 
almost  glabrous. 

Stream  beds  or  low  summer  fields  of  the  North  Coast  Ranges: 
Sonoma  Co.;  Pope  Valley,  Napa  Co.;  Putah  Creek  and  northward. 
Also  inner  South  Coast  Ranges  ugc.  to  Greene.     Aug. -Sept. 
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T.  LANATUM  Benth.  is  a  shrub  with  purple-woollj^  spikes. — Monte- 
rey Co.  and  southward.  T.  oblongum  Gray  has  sessile  flowers,  the 
corolla  hardly  surpassing  the  calyx. — Sierra  Nevada  at  middle 
altitudes. 

2.  SCUTELLARIA   L.     Skull-cap. 

Ours  perennial  herbs,  the  flowers  always  solitary  and  either  in 
axillary  pairs  or,  when  .the  leaves  are  reduced,  forming  terminal 
spikes  or  racemes.  Calyx  bilabiate,  both  lips  entire,  the  upper  with 
a  scale-like  or  crest-like  projection  on  the  back,  in  an  thesis  campanu- 
late,  after  anthesis  closed,  and  in  fruit  splitting  to  the  base.  Corolla 
with  a  long-exserted  tube  naked  within;  upper  lip  galeate,  entire  or 
barely  notched,  the  latieral  lobes  of  the  lower  lip  more  or  less  attached 
to  it  so  that  it  appears  3-lobed,  the  middle  lobe  seeming  to  constitute 
the  whole  lower  lip.  Anthers  ciliate-pilose.  Upper  fork  of  style 
short  or  none.  Nutlets  rarely  wing-margined.  Embryo  curved; 
caulicle  short,  incumbent.  (Latin  scutella,  a  dish,  on  account  of  the 
conspicuous  protuberance  on  the  fruiting  calyx.) 

Rootstocks  filiform,  bearing  tubers;  flowers  violet-purple.  .  1.  S.  tuberoea. 
Roc tstocks  not  tuber  bearing;  flowers  whitish 2.  S.  Californica . 

1.  S.  tuberosa  Benth.  Blue  Skull-cap.  Stems  8  to  6  in.  high, 
from  tuberous  rootstocks,  the  tubers  oblong,  8  to  8  lines  long;  herbage 
pubescent;  leaves  thin,  few-toothed;  radical  and  lower  leaves  oval, 
purplish  beneath  (as  also  the  lower  cauline),  on  petioles  as  long  as  the 
blade;  upper  cauline  ovate,  the  petioles  commonly  short;  corolla 
violet-purple,  7  to  9  lines  long;  middle  lobfe  of  lower  lip  somewhat 
spreading,  much  larger  than  the  galeate  upper  lip;  nutlets  muricate. 

Loamy  soil  of  shady  woods  in  the  hills  or  in  sandy  valleys:  Napa 
Valley;  Marin  Co.;  San  Francisco;  West  Berkeley;  Alameda;  Wal- 
nut Creek;  Mt.  Diablo;  Loma  Prieta;  Southern  California.  Apr.- 
May.  Not  reported  from  the  inner  North  Coast  Ranges,  nor  from 
the  inner  South  Coast  Ranges  south  of  Mt.  Diablo.  The  var.  similis 
has  a  very  densely- villous  calyx. — Pope  Valley  grade  from  Calistoga. 

2.  S.  Californica  Gray.  Skull-cap.  Stems  clustered,  com- 
monly simple,  f  to  1 J  ft.  high,  from  horizontal  branching  rootstocks; 
herbage  puberulent;  leaves  j  to  1  in.  long,  oval-ovate  or  oblong- 
lanceolate,  the  lower  disposed  to  be  crenate  and  purplish  beneath,  the 
upper  narrower  and  entire,  those  subtending  the  flowers  much 
redyced;  petioles  1  to  8-  lines  long;  corolla  nearly  white  or  slightly 
yellowish,  the  throat  ampliate-inflated,  and  the  lips  not  very  uneqi^al; 
lower  lip  villous-bearded  within;  nutlets  rugulose. 

Open  woods  and  borders  of  thickets,  on  hillsides  and  in  ravines: 
Coast  Ranges  (Berkeley;  Ukiah;  Anderson  Valley);  Sierra  Nevada. 
June. 

S.  BoLANDERi  Gray  and  S.  angustifolia  Pursh  are  of  the  Sierra 
Nevada:  the  former  has  oval  leaves,  little  reduced  above,  sessile  by  a 
cordate  base  and  very  veiny,  and  whitish  flowers;  the  latter  has 
linear  or  lanceolate  entire  leaves  (or  the  lowermost  broader  and  serrate) 
and  violet-purple  flowers. 
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3.  MARRUBIUM   L.     Horehound. 

Perennial  tomentose  herbs  with  much  wrinkled  leaves  and  rather 
small  flowers  in  whorls.  Calyx  with  cylindraceous  tube,  10  ribs  and 
as  many  equal  subulate  or  spinulose  teeth,  which  are  recurved  at  tip. 
Corolla  white,  with  short  tube  included  in  the  calyx,  the  upper  lip 
erect,  2-cleft,  the  lower  spreading,  3-cleft.  Stamens  4,  included 
within  the  tube  of  the  corolla,  all  the  anthers  2-celled.  Nutlets 
rounded  at  the  top.     (From  Hebrew,  meaning  bitter.) 

1.  M.  vulgare  L.  Common  Horehound.  Stems  tufted,  erect, 
white-woolly,  f  to  2J  ft.  high;  leaves  roundish,  crenate,  except  at  the 
cuneate  or  truncate  base,  petioled,  white-woolly  beneath  and  green 
above,  or  somewhat  tomentose  on  both  faces;  middle  lobe  of  lower  lip 
of  corolla  transversely  oblong,  much  larger  than  the  lateral  lobes. 

Common  weed  of  old  fields  and  waste  places  about  farms  and 
villages  everywhere  in  the  Coast  Ranges,  Sacramento  and  San 
Joaquin  Valleys,  Sierra  Foothills  and  Southern  California.  Ever- 
green with  us.     July-Sept. 

4.  NEPETA   L. 

Perennial  herbs.  Calyx  tubular,  obliquely  5-toothed,  the  upper 
teeth  longer  than  the  lower.  Corolla-tube  enlarged  above,  distinctly 
bilabiate;  upper  lip  erect,  lower  spreading,  the  middle  lobe  larger 
than  the  lateral.  Stamens  4,  not  exserted,  ascending  under  the  upper 
lip,  the  lower  pair  the  shorter,  all  anther-bearing,  with  the  antners 
approximate  in  pairs.  Nutlets  ovoid,  flattened,  smooth.  (Old  Latin 
name  used  by  Pliny,  perhaps  from  the  city  Nepete  in  Tuscany.) 

1.  N.  cataria  L.  Catnep.  Stems  2  or  3  ft.  high;  herbage  canes- 
cent  with  flne  hairs,  except  the  green  upper  surface  of  the  leaves; 
leaves  triangular-ovate,  truncate  or  cordate  at  base,  coarsely  crenate, 
2  or  3  in.  long  or  the  upper  reduced,  greener  above  than  below, 
petioled;  spikes  1  to  3  in.  long^  dense  or  with  1  or  2  accessory  whorls 
below;  calyx-teeth  lanceolate-subulate;  corolla  white,  4  or  6  lines 
long,  dotted  with  purple. 

Common  in  the  North  Coast  Ranges  but  mostly  beyond  our  limits: 
Russian  River  Valley;  Scott  Valley  and  Uncle  Sam  Mt.,  Lake  Co. 
July. 

6.   LOPHANTHUS    Benth. . 

Tall  perennial  herbs.  Leaves  ovate,  serrate,  petioled.  Flowers 
violet-purple  or  whitish,  crowded  in  a  terminal  spike.  Calyx  tubular- 
cam  panulate,  rather  oblique,  almost  equally  6-toothed.  Upper  lip  of 
corolla  2-lobed,  nearly  erect;  lower  lip  spreading,  its  miadle  lobe 
crenate.  Stamens  4,  exserted,  the  anthers  not  approximate  in  pairs. 
(Greek  lophos,  crest,  and  anthos,  flower.) 

1.  L.  urticifolius  Benth.  Glabrous  or  nearly  so,  3  or  4  ft.  high; 
calyx-lobes  membranaceous,  pinkish  or  whitish;  corolla  light  violet- 
purple. 

Common  in  the  Sierra  Nevada  and  in  the  Yallo  Bally  Mountains 
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of  the  North  Coast  Ranges.     Kare  within  our  limits:  Caux's  Knob, 
west  of  St.  Helena;  Russian  River  Station;  Skaggs'  Springs. 

6.  BRUNELLA  L.    Self  Heal. 

Low  perennials,  the  nearly  simple  stems  terminated  by  a  short- 
spicate  or  subcapltate  inflorescence,  each  whorl  composed  of  six  sub- 
sessile  flowers  and  subtended  by  broad  floral  bracts.  Calyx  reticulate- 
veiny,  membranaceous  or  chartaceous,  bilabiate;  upper  lip  truncate 
with  3  cusps;  lower  2-cleft;  lips  closed  in  fruit.  Corolla-throat 
inflated  and  tube  more  or  less  exserted;  upper  lip  erect,  galeate, 
entire;  lower  lip  3-lobed,  the  middle  lobe  hanging  downward. 
Stamens  4,  in  pairs  under  the  upper  lip,  each  filament  or  those  of  the 
upper  with  a  small  tooth  below  the  anthers.  Nutlets  smooth  and 
glabrous.  (Derived  from  the  Old  German  Breune  or  Braune,  an 
afl'ection  of  the  throat,  which  Self  Heal  was  used  to  cure. ) 

1.  B.  vulgaris  L.  Four  to  10  in.  high,  green  and  nearly  gla- 
brous; leaves  oblong  to  ovate-lanceolate,  obscurely  serrate,  1  to  3  in. 
long,  petioled;  corolla  violet,  pinkish  or  rarely  white,  exceeding  the 
purplish  calyx. 

Woods  of  low  hills  and  valleys  near  the  coast:  Marin  Co.; 
Knight's  Valley.     June. 

7.  STACHYS  L.     Hedge  Nettle. 

Ours  hispid  or  soft-pubescent  herbs  with  the  flowers  few  in  the 
nxils  of  the  floral  leaves,  usually  forming  an  interrupted  spicate  inflo- 
rescence. Calyx  tubular-campanulate  or  turbinate,  5  to  10-nerved 
or  -ribbed,  with  5  nearly  erect  or  spreading  pointed  equal  teeth, 
sometimes  the  upper  larger  and  more  or  less  united.  Corolla  with 
cylindrical  tube,  not  dilated  at  the  throat;  upper  lip  erect  or  slightly 
turned  backward,  over-arched  or  concave,  entire  or  notched;  lower 
lip  longer,  spreading,  3-lobed,  the  middle  lobe  larger,  the  lateral 
lobes  often  deflexed.  Stamens  4,  in  pairs,  ascending  under  the  upper 
lip  of  the  corolla,  or  one  or  both  pairs  sometimes  deflexed  to  the  sides 
of  the  throat  and  contorted  after  an  thesis.  Nutlets  obtuse  at  the  apex. 
(Greek  stachus,  an  ear  of  com,  hence  a  spike;  given  to  these  plants  on 
account  of  their  spicate  inflorescence. ) 

Corolla-tube  little  or  not  at  all  exceeding  the  calyx. 
Flowers  whitish. 
Whorls  forming  et  dense  spike ;  herbage  very  hirsute  .  1.  S.  pycnantha. 
Whorls  distinct  or  indistinct,  the  inflorescence  3  to  9  in.  long;  herbage 

white-woolly 2.  S.  cubena. 

Whorls  distinct,  the  Inflorescence  2  to  4  in.  long;  herbage  villous  or 

silky-hirsute Z.  S.  ajugoides. 

Flowers  purplish;  stems  retrorsely  hispid  or  hirsute,  especially  on  the 
angles. 
Hairy  ring  at  middle  of  corolla-tube  very  oblique     .  .  4.  S.  hull(Ua. 
Hairy  ring  near  base  of  corolla-tube  horizontal   ....  5.  S.  Califomica. 
Corolla-tube  much  longer  than  the  calyx,  the  corolla  red  .  6.  S.  Chamisaonis. 

1.  S.  pycnantha  Benth.  Erect,  J  to  IJ  ft.  high;  herbage  mostly 
green  but  hirsute,  the  surface  of  the  leaves  somewhat  granulate- 
glandular;  leaves  ovate  to  oblong-ovate,  1  to  4  in.  long,  obtuse  or 
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subcordate  at  base,  mostly  petioled;  flowers  in  a  dense  cylindraeeous 
bractless  or  nearly  bractiess  spike,  1  to  2   in.  long;    lowest  whorls     ^^^ 
rarely  separate;  calyx-teeth  deltoid,  mucronate,  commonly  equaling 
the  tube. 

Rather  uncommon:  West  Berkeley;  Tiburon,  and  southward  to 
Monterey. 

2.  S.  albens  Gray.  Stems  erect,  strict,  2  to  5  ft.  high,  white- 
tomentose;  leaves  ovate  to  lanceolate,  obtuse  or  cordate  at  base, 
mostly  the  very  lowest  short-petioled;  whorls  many-flowered,  mostly 
indistinct  and  spicate,  only  the  lowest  whorls,  if  any,  somewhat 
remote,  the  inflorescence  3  to  9  in.  long;  calyces  often  somewhat 
yellow-green,  the  teeth  awn-pointed. 

Along  rivulets  or  near  springs  in  the  dry  inner  Coast  Ranges: 
Knoxville  Grade  to  Lower  Lake;  Livermore  Pass;  Pacheco  Pass. 
July-Aug. 

3.  S.  ajugoides  Benth.  Stems  mostly  erect,  simple,  8  to  24  in. 
tall;  herbage  densely  soft-pubescent,  sometimes  glabrate;  leaves 
oblong,  1  to  2J  in.  long,  acute  or  obtuse  below,  petioled,  the  upper 
sessile;  one  or  two  flower  clusters  below  rather  remote  and  in  the 
axils  of  upper  ordinary  leaves,  the  leaves  above  becoming  bract-like 
and  the  clusters  less  remote;  calyx  short-campanulate  or  turbinate, 
very  silky-villous,  often  concealing  the  teeth;  hairy  ring  below  /.  ■ 
middle  of  corolla-tube  very  oblique,  the  tube  slightly  constricted 
below. 

Everywhere  common  in  low  lands  in  the  Coast  Ranges  and  Sacra- 
mento and  San  Joaquin  Valleys.     May-Aug. 

Var.  stricta  (S.  stricta  Greene).  Small  resin-glands  abundant 
beneath  the  short  pubescence  on  the  leaves;  leaves  thinnish,  ovate- 
lanceolate  or  oblong,  3  to  3}  in.  long,  only  the  uppennost  sessile; 
calyx-teeth  erect  or  somewhat  conn i vent  around  the  tube  of  the 
corolla;  upper  lip  of  corolla  very  short. — In  the  original  diagnosis, 
the  lateral  lobes  of  .the  lower  lip  are  described  as  reduced  to  mere 
teeth.  In  specimens  from  Knight's  Valley,  the  original  locality, 
collected  June  18,  1894,  by  Mr.  Davy,  the  corolla  is  small  but  the 
lateral  lobes  are  not  any  smaller  relatively  to  the  middle  lobes  of  the 
lower  lip  than  in  the  species.  We  discover,  however,  that  the  corolla 
tube  has  no  evident  constriction  and  the  ring  of  hairs  is  horizontal, 
not  oblique. 

Var.  velutina  (S.  velutina  Greene).  Pubescence  short  and  close; 
leaves  cordate-ovate;  spike  elongated,  interrupted. — Suisun  Marshes. 
Oct.     This  variety  forms  a  transition  to  the  preceding  species. 

4.  S.  bullata  Benth.  Stems  simple  from  the  base  or  branched 
above,  erect  or  ascending,  10  to  22  in.  long;  foliage  densely  or  sparsely 
hispid,  the  stems  retrorsely  hispid,  especially  on  the  angles;  leaves 
oblong-ovate,  sometimes  varying  to  elliptic,  coarsely  crenate,  trun- 
cate or  subcordate  at  base,  1  to  2  or  even  3 J  in.  long,  the  lower  on 
petioles  1  to  2  in.  long;  flowers  about  6  in  a  whorl,  the  whorls  rather 
remote  (mostly  6  to  12  lines  apart);  calyx  turbinate  or  campanulate- 
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turbinate,  the  teeth  triangular,  cuspidate,  in  age  spreading,  somewhat 
indurated;  corolla-tube  4  lines  long,  exserted  about  1  line,  bearing 
within  at  its  middle  an  oblique  ring  of  hairs  interrupted  on  the  upper 
side  opposite  the  style  and  indicated  exteriorly  by  a  distinct  although 
only  partial  constriction;  filaments  densely  pubescent  at  the  middle. 
The  most  common  species,  found  everywhere  among  the  low  hills 
of  the  Coast  Eanges.     Mar. -Apr. 

5.  S.  Californica  Benth.  Slender,  2  to  4  ft.  high;  leaves  ovate- 
oblong,  ample,  suboordate  at  base,  sparsely  villous-hispid;  corolla- 
tube  exceedmg  the  calyx,  nearly  twice  as  long;  hairy  ring  at  base  of 
tube  horizontal. 

Santa  Cruz  Mountains,  in  shady  woods.  June.  We  are  not 
sure  that  this  plant  is  identical  with  that  of  Bentham;  our 
specimens  do  not  answer  in  every  particular  to  Bentham 's  diagnosis 
and  the  original  description  is  not  altogether  satisfactory. 

6.  S.  Chamissonis  Benth.     Several  ft.  high,  the  angles  of  the 
stems  retrorsely  scabrous,  the  hairs  pustulate;  leaves  soft-pubescent, 
ovate,  3  or  4  in.  long;  calyx  J  in.  long,  clavate-tubular,  much  shorter 
than  the  tube  of  the  red  corolla;  hairy  ring  near  base  of  corolla-tube. 

Near  the  coast:  Sausalito,  Kellogg;  Bolinas  Bay;  Point  Reyes 
Peninsula  and  northward;  formerly  at  San  Francisco,  Bolander. 

Lamium  AMPLEXiCAULE  L.  Hcubit.  Low  annual,  decumbent  at 
base;  internodes  below  the  inflorescence  very  long;  leaves  rounded, 
toothed  or  lobed,  the  lowest  petiolate,  the  floral  sessile;  calyx  with  5 
nearly  equal  awn-pointed  teeth,  much  surpassed  by  the  elongated 
corolla-tube;  upper  lip  of  corolla  bearded,  lower  spotted. — Sonoma 
Co..  BiideW,  1892. 

8.  SALVIA  L.     Sage. 

Herbaceous  or  low-shrubby  plants  with  the  flowers  usually  in 
whorls,  forming  terminal  racemes  or  spikes,  the  floral  leaves  mostly 
reduced  to  bracts.  Calyx  bilabiate,  the  upper  lip  entire  or  3-toothed, 
the  lower  2-cleft.  Corolla  with  the  upper  lip  erect,  straight,  concave 
or  falcate,  sometimes  obsolete;  lower  lip  spreading,  3-lobed,  the 
middle  lobe  often  emarginate,  cleft  or  fringed.  Stamens  inserted  in 
the  throat  of  the  corolla;  anterior  pair  fertile;  the  posterior  pair 
obsolete  or  represented  by  sterile  filaments  or  vestiges;  anther-cells 
widely  separated  on  a  long  filament-like  connective  longer  than  the 
filament  itself  and  jointed  to  it  by  the  middle  or  near  one  end;  con- 
nective at  its  upper  end  (under  the  upper  lip  of  the  corolla)  bearing  a 
perfect  anther-cell,  at  its  lower  end  a  deformed  anther-cell  or  the 
anther-cell  obsolete.  In  some  species  the  filament  is  seemingly  sim- 
ple, but  is  really  jointed,  indicating  the  presence  of  the  connective, 
the  lower  end  of  which  sometimes  projects  as  a  subulate  point  but 
never  bears  a  trace  of  an  anther-cell.  (From  the  Latin,  salveo,  to 
save,  some  of  the  species  being  ofl[icinal.) 

Lower  end  of  connective  bearing  a  deformed  anther-eell  or  a  rudiment; 
fiower-whorls  few;  annuals. 
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Herbage  white-woolly;  bracts  much  surpassing  the  flowers;  upper  calyx- 
lip  3-toothed,  the  lateral  distant  from  the  middle  one 

1.  S.  carduacea. 
Herbage  green;  bracts  not  exceeding  the  flowers;  teeth  of  upper  calyx-lip 

2,  a wned,  partly  connate  .  . 2.  S.  Columoariae. 

Lower  end  of  connective  reduced  to  a  subulate  point  or  slender  thread,  the 
filament  apparently  simple;  flower  whorls  several;  perennials. 
Corolla  white,  whitish,  or  violet-tinged. 
Low  shrub;  middle  lobe  of  lower  lip  of  corolla  emarginate,  otherwise 

entire;  upper  lip  present S.  S.  mellifera. 

Low  matted  herb,  only  the  scape-like  flowering  stems  ascending ;  middle 
lobe  of  lower  lip  of  corolla  denticulate  or  fringed;  upper  lip  obsolete. 

4.  S.  Sonomenais. 

Corolla  crimson,  IJ^  in.  long  or  more;  herbaceous,  stems  erect '. 

6.  S.  apathacea. 

1.  S.  carduacea  Benth.  Thistle-sage.  Herbage  white- woolly, 
particularly  in  the  flower  whorls,  the  wool  more  or  less  deciduous; 
stems  1,  2  or  3  from  a  rosette  of  radical  leaves,  naked  and  scape-like, 
bearing  1  to  4  whorls  of  flowers,  4  in.  to  2  ft.  high;  leaves  oblong  in 
outline,  pinnatifid,  with  spinulose-dentate  margin,  the  radical  6  in. 
long  or  less;  bracts  ovate-lanceolate  or  lanceolate,  pectinate-spinescent, 
surpassing  the  flowers;  calyx  long-woolly,  its  upper  lip  strongly 
3-toothed,  the  middle  tooth  larger,  the  lateral  distant,  much  sur- 
passing the  lower  lip;  corolla  light  blue,  deeply  2-lipped,  1  in.  long; 
upper  lip  2-cleft,  the  segments  laciniate  or  denticulate  at  the  end; 
lower  lip  with  small  erose  lateral  lobes  and  an  exceedingly  large 
fan-shaped  and  laciniately  fringed  middle  lobe;  proper  filament  very 
short. 

Inner  South  Coast  Range  valleys  (Contra  Costa  Co.  and  south- 
ward) and  throughout  the  San  Joaquin  Valley;  Southern  California. 
June. 

2.  S.  Columbariae  Benth.  Chia.  Herbage  finely  pubescent, 
dark  green;  stems  usually  several  from  the  base,  commonly  simple 
and  bearing  1  or  2  pairs  of  leaves  and  1  or  2  whorls  of  flowers,  occa- 
sionally branching;  leaves  mostly  radical  or  subradical,  bipinnatifid, 
very  rugose,  petioled;  bracts  ovate  or  more  commonly  orbicular  and 
broader  than  long,  abruptly  acuminate  and  cuspidate-tipped,  not 
exceeding  the  flowers,  often  purple;  fruiting  calyx  6  lines  long, 
oblique  at  the  throat;  upper  lip  arched,  crowned  with  a  pair  of 
needle-like  prickles,  the  prickle  representing  the  middle  tooth  want- 
ing; lower  lip  very  much  shorter,  the  teeth  represented  by  2  shorter 
prickles;  corolla  blue,  little  exceeding  the  calyx;  upper  lip  emargi- 
nate; lower  lip  with  small  lateral  lobes  and  a  larger  somewhat  2-lobed 
middle  one. 

Throughout  the  Coast  Ranges,  Sierra  Nevada,  and  Southern  Cali- 
fornia, on  hill  and  mountain  slopes.     Apr.-May. 

3.  S.  nnellifera  Greene.  Black  Sage.  Shrubby,  3  to  6  ft. 
high,  with  herbaceous  flowering  branches  very  leafy  at  the  base; 
leaves  narrowly  oblong,  petioled,  1}  to  3  in.  long,  crenulate,  green 
and  rugulose  above,  cinereous-tomentulose  beneath;  flowering  branches 
with  about  6  rather  small  flower-whorls;  leafy  bracts  oblong  or  ovate, 
those  subtending  the  upper  whorls  much  reduced;  proper  bracts  ovate  or 
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oblong,  cuspidate;  lower  lip  of  calyx  very  short,  the  2  teeth  prickly; 
upper  lip  arched,  crowned  by  3  short  sharp  teeth;  style  and  stamens 
little  exserted;  lower  portion  of  connective  in  fertile  stamens  manifest 
at  the  joint  as  a  subulate  rudiment;  upper  pair  of  stamens  represented 
by  short  sterile  filaments,  their  tips  approximate;  corolla  white  or 
slightly  lilac-tinged  and  rather  small,  exserted;  upper  lip  notched; 
middle  lobe  of  lower  lip  transversely  oblong  or  orbicular,  emarginate 
and  slightly  denticulate,  joined  to  the  main  part  of  the  lip  by  a  narrow 
constriction. — (Audibertia  stachyoides  Benth.) 

Mount  Diablo;  Las  Trampas  Ridge;  near  Haywards;  San  Mateo 
Co.;  Glen  wood  and  Loma  Prieta,  southward  to  Southern  California. 
Apr.-May. 

S.  Californica  (Audibertia  polystachya  Benth.),  White  Sage, 
is  a  shrubby  species,  often  8  ft.  high,  occurring  from  Santa  Barbara 
to  San  Diego,  and  distinguished  by  its  open  paniculate  inflorescence. 

4.  S.  Sonomensis  Greene.  Ramona.  Plants  more  or  less 
matted,  the  flowering  stems  almost  leafless  and  scape-like,  4  to  8 
in.  high,  ascending  from  a  leafy  decumbent  or  prostrate  base;  leaves 
green  and  rugulose  above,  whitish  with  a  close  dense  tomentum 
beneath,  oblong-  or  obovate-spatulate,  crenulate,  petioled,  IJ  to  3J  in. 
long;  calyx  like  that  of  S.  mellifera  but  the  prickly  teeth  of  the 
larger  upper  lip  short;  corolla  light  violet;  upper  lip  short,  of 
two  erect  or  somewhat  retrocurved  lanceolate  lobes;  lower  lip  large, 
much  prolonged  in  the  direction  of  the  tube,  its  lateral  lobes  acute, 
short,  the  middle  with  its  orbicular-dilated  terminal  portion  turned 
abruptly  downward,  its  margin  denticulate  or  somewhat  fringed; 
upper  (sterile)  stamens  inserted  at  orifice  of  tube,  bristle-like,  diver- 
gent; two  lower  (fertile)  stamens  inserted  on  lower  lip  without  the 
orifice,  ascending,  straight  (nearly  as  long  as  the  corolla);  style  long 
exserted. — (Audibertia  humilis  Benth.     Ramona  humilis  Greene.) 

Montane  species  at  middle  altitudes:  Sonoma;    mountains  west  of 
Calistoga;  Mt.  Shasta;  Calaveras  and  Mariposa  Cos.;  San  Diego  Co. 
May. 

5.  S.  spathacea  Greene.  Crimson  Sage.  Coarse  strictly  herba- 
ceous plant,  very  viscid  and  glandular-pubescent  or  -villous;  upper 
surface  of  leaves  dark  green,  under  surface  whitened  with  a  close  short 
tufted  tomentum;  stems  erect,  simple,  IJ  to  2  ft.  high;  leaves  broadly 
oblong-ovate,  with  broadly  triangular-cordate  base,  more  or  less 
doubly  crenate  or  crenulate,  upper  surface  rugulose, 4  to  8  in.  long,  on 
petioles  2  or  3  in.  long  or  some  of  the  cauline  sessile;  whorls  of  flowers 
5  or  6  or  more,  subtended  by  broadly  ovate  or  ovate-lanceolate  mem- 
branaceous purplish  bracts;  calyx  strongly  veined,  laterally  com- 
pressed but  somewhat  inflated,  1  in.  long  or  over,  J  in.  wide  at  the 
broadest  part,  spathe-like,  deeply  slit  in  front  between  the  two  cuspi- 
date-tipped teetn,  the  upper  concave  lip  much  larger,  3-dentate  with 
the  middle  tooth  largest;  corolla  crimson,  IJ-  to  IJ  in.  long;  upper  lip 
short,  nearly  erect,  emarginate;  lower  lip  spreading,  the  lateral  lobes 
short,  triangular,  acute,  the  middle  lobe  much  developed,  broadly 
obcordate,  4  lines  broad;  stamens  much  exserted;  lower  fork  of  the 
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connective  capillary,  1  line  long;  rudiments  of  sterile  stamens  obvious. 
— (Audibertia  grandiliora  Benth.) 

Coast  Ranges  from  the  Vaca  Mountains,  Mt.  Diablo  and  San 
Francisco  southward  to  Santa  Monica.     Apr. -May. 

9.  ACANTHOMINTHA  Gray. 

Annuals  with  dentate  leaves  and  flowers  in  distinct  or  at  length 
remote  whorls,  each  whorl  subtended  by  a  pair  of  leaves  and  a  circle 
of  broad  callous-margined  bracts  armed  with  needle-like  prickles. 
Calyx  bilabiate;  upper  lip  3-toothed,  the  teeth  aristate;  lower  lip 
short,  2-cleft  into  oblong  acute  lobes.  Corolla-tube  exceeding  the 
calyx,  naked  within;  upper  lip  entire,  oblong;  lower  lip  3-lobea,  the 
middle  lobe  deeply  and  the  lateral  slightly  emarginate.  Stamens  4, 
inserted  high  in  the  ample  throat;  lower  pair  fertile;  upper  pair 
shorter  with  imperfect  anthers.  Nutlets  smooth.  (Greek  acantha, 
thorn,  and  Mentha,  Mint.) 

1.  A.  lanceolata  Curran.  Stoutish,  branching  from  the  base, 
soft-pubescent,  oily  and  ill-scented,  7  to  12  in.  high;  leaves  oblanceo- 
late  or  oblong,  sparingly  dentate,  tapering  at  base  into  a  slender 
petiole;  bracts  elliptic-ovate,  5  lines  long,  the  aristate  prickles  3  or 
4  lines  long;  upper  lip  of  corolla  somewhat  falcate-incurved,  cleft 
at  apex;  lower  with  oblong  entire  lobes. 

Alameda  Co.  (first  collected  in  Calaveras  Valley),  southward  in 
the  Coast  Ranges.     June. 

10.  POGOGYNE  Benth. 

Low  sweet-aromatic  annuals  with  obovate  or  oblanceolate  leaves 
narrowed  into  a  petiole.  Whorls  crowded  into  dense  spikes  or  the 
lower  whorls  distinct.  Bracts  and  calyx  hirsute.  Calyx  unequally 
and  deeply  6-cleft,  the  two  lower  teeth  longer;  tube  mostly  16-nerved; 
throat  naked.  Corolla  straight,  tubular-funnelform,  blue  or  purplish; 
upper  lip  erect,  entire;  lower  spreading,  with  3  similar  oval  lobes. 
Stamens  4,  with  anthers,  or  the  upper  shorter  pair  sterile.  Style 
somewhat  exserted,  in  some  (perhaps  all)  species  flattened  above  and 
always  bearded.  (Greek  pogon,  beard,  and  gune,  female,  on  account 
of  the  hairy  style.) 

All  4  stamens  anther-bearing;  corolla  large,  much  longer  than  calyx ;  bracts 
conspicuously  ciliate  with  white  hairs. 

Bracts  linear,  acute 1.  P.  Douglaaii. 

Bracts  obtuse 2.  P.  parviflora. 

Lower  pair  of  stamens  anther-bearing,  the  upper  with  mere  rudiments  of 
anthers  or  none;  corolla  about  equaling  (scarcely  longer  than)  calyx; 
bracts  sparsely  hairy. 

Plants  very  slender,  diffuse 3.  P.  serpylloides. 

Plants  stoutish,  erect 4.  P.  ziztphoroidea. 

1.  P.  Douglasii  Benth.  Commonly  low  (4  to  6  In.  high)  and 
branched  from  the  base,  ofttimes  simple  and  as  much  as  2  ft.  high; 
leaves  oblanceolate  or  obovate  and  narrowed  to  a  petiole,  f  to  1 J  in. 
long;  whorls  forming  a  dense  terminal  spike,  often  witn  a  single 
accessory  whorl  in  the  adjacent  axil  below,  or  sometimes  several  of  the 
lower  axils  with  flowers;   bracts  cuspidate,  the  margin  cU\«Afc  ^SjOs^ 
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white  hairs;  lower  divisions  of  calyx  twice  longer  than  tube;  corolla 
blue,  the  palate  white,  dotted  with  purple,  bristly,  7  to  9  lines  long; 
stigmas  subequal;  nutlets  smooth,  often-  mottled,  minutely  hispid  at 
the  apex. 

Low  fields:  near  Pajaro,  H.  P.  ChayuUer;  Mt.  Diablo  region; 
Berkeley;  very  abundant  in  the  dry  valleys  of  the  North  Coast 
Ranges,  flowering  in  May  or  as  late  as  July,  often  coloring  large  areas 
that  were  overflowed  in  the  winter  season.  Style  flattened  above  and 
hirsute-ciliate  on  the  margins,  as  also  in  P.  ziziphoroides. 

2.  P.  parviflora  Benth.  More  slender  than  the  preceding;  bracts 
mostly  obtuse;  calyx-teeth  rather  broa^,  the  lower  barely  longer  than 
the  tube;  corolla  scarcely  J  in.  long. 

About  San  Francisco  Bay.     A  species  little  known  to  us. 

3.  P.  serpylloides  Gray.  Stems  many  from  the  base,  very 
slender,  difl'use;  leaves  obovate-oval  or  spatulate,  petioled,  2  to  4  lines 
long;  whorls  except  the  terminal  ones  distinct,  the  lower  with  few  or 
even  solitary  flowers;  bracts  sparsely  hairy;  calyx-lobes  all  longer 
than  the  tube,  equaling  the  violet  or  bluish  corolla;  corolla  1}  to  2 
lines  long,  short-pubescent  outside;  sterile  stamens  with  rudiments 
of  anthers  or  with  none;  style  bearded  above  with  a  few  coarse 
hairs;  stigmas  very  unequal. 

Common  from  Monterey  to  Humboldt  Co.  Also  in  the  Sierra 
Nevada  (Copperopolis)  and  Southern  California.     May. 

4.  P.  ziziphoroides  Benth.  Stems  short,  commonly  several 
from  the  base,  4  to  6  in.  high;  leaves  obovate;  bracts  ciliate  with 
white  bristly  hairs;  whorls  below  distinct,  with  long  internodes,  above 
forming  a  short  spike  or  sometimes  capitate;  corolla  3  to  4  lines  long 
(the  calyx-teeth  distinctly  shorter),  light  purple,  the  center  of  lower 
lip  with  white  and  dark  purple  markings;  2  lower  stamens  with  large 
anthers,  the  2  upper  with  very  small  anthers  or  none  and  with  shorter 
filaments;  stigmas  very  unequal. 

Sacramento  Valley  in  low  ground:  Willows,  May  1,  1899. 

11.  MELISSA  L. 

Lemon-scented  branching  perennial,  with  broad  dentate  petioled 
leaves  and  white  flowers  in  loose  axillary  clusters.  Calyx  narrowly 
campanulate,  13-nerved,  deflexed  in  fruit;  upper  lip  3-toothed,  the 
lower  2-parted.  Corolla  exserted,  nearly  twice  as  long  as  the  calyx, 
bilabiate,  the  upper  lip  erect,  notched;  lower  lip  spreading,  3-cleft. 
Stamens  4,  converging  under  the  upper  lip.  (Greek  melissa,  a  bee, 
these  insects  visiting  the  flowers  for  honey.) 

1.  M.  ofTicinalis  L.  Garden  Balm.  Stems  somewhat  decum- 
bent at  base,  \  to  2  ft.  high;  stems  and  petioles  short-villous;  leaves 
hispidulous  above,  truncate  at  base,  2J  in.  long  or  less,  the  petiole  J  to 
J  as  long;  calyx-teeth  unequal;  corolla  6  lines  long. 

Sparingly  naturalized:  near  San  Rafael;  Palo  Alto  Creek,  Marin 
Co.,  Congdon;  Santa  Rosa;  Guerneville. 
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12.  MICROMERIA  Bonth. 

Trailing  perennial  herbs.  Flowers  small,  white,  solitary  and  pedi- 
celod  in  the  axils.  Calyx  tubular,  about  equally  r)-toothed  and 
striately  12  to  15-nerved.  Corolla  evidently  bilabiate,  the  tube 
straight,  shorter  than  or  somewhat  exceeding  the  calyx.  Stamens  4, 
all  anther-bearing,  shorter  than  the  corolla.  Style  beardless.  (Greek 
mikros,  small,  and  meros,  part,  on  account  of  the  small  size  of  the 
flowers.) 

Y/  1.  M.  Chamissonis  (Benth.)  Greene.  Yerba  Bukxa.  Trail- 
ing or  creeping  stems  slender,  1  ft.  or  more  long;  herbage  slightly 
pubescent;  leaves  round-ovate,  crenate,  glandular-punctate,  especially 
on  the  under  surface,  1  in.  long  or  less,  on  petioles  2  to  3  lines  long; 
flowers  about  4  lines  long;  calyx  minutely  hispidulous;  corolla 
exteriorly  pubescent. — (M.  Douglasii  Benth.) 

Common  in  woods  near  the  coast:  Humboldt  Co.:  Marin  Co.; 
Berkeley;  San  Francisco;  Belmont;  Monterey  Co.  and  southward  to 
Southern  California.     June. 

13.  SPHACELE  Benth. 

Ours  a  low  shrub  or  merely  suffrutescent  plant.  Flowers  solitary 
in  the  axils  of  the  reduced  upper  leaves  thus  forming  a  leafy  raceme. 
Calyx  campanulate,  deeply  and  nearly  equally  5-toothed,  naked 
within,  about  10  to  15-nerved,  reticulate-veiny,  inflated  and  membra- 
nous after  flowering.  Corolla  large  and  rather  showy,  with  4  short 
spreading  lobes,  tne  fifth  and  lowest  lobe  much  longer  and  erect; 
tube  broad,  a  hairy  ring  at  base  within.  Stamens  4,  somewhat 
ascending;  filaments  naked;  anthers  somewhat  approximate,  the  cells 
diverging.  (Sphakos,  the  name  of  the  Greeks  for  Sage,  the  plants  of 
this  genus  having  similar  foliage.) 

J  1.  S.  calycina  Benth.  Pitcher  Sage.  Three  or  4  ft.  high,  pubes- 
cent or  even  somewhat  woolly;  leaves  very  veiny  or  scarcely  retic- 
ulated, broadly  ovate  to  oblong-ovate,  obtuse,  dentatq  or  serrate,  the 
base  entire  and  varying  from  cordate  to  acute,  2  to  4  in.  long,  the 
lower  on  petioles  J  in.  long,  the  uppermost  sessile;  corolla  white  or 
pink-tinted,  over  1  in.  long;  calyx  with  triangular-lanceolate  lobes, 
in  fruit  ovoid-inflated,  f  to  over  I  in.  long;  nutlets  black,  very 
smooth,  elliptical  in  outline,  nearly  2  lines  long. 

Hillsides  and  canons  of  the  Coast  Ranges:  Vaca  Mountains;  Marin 
Co.;  Mt.  Diablo;  Belmont;  Monterey,  and  southward  to  Southern 
California.  Butte  Co.,  ace.  toBot.  Cal.  May-June.  On  the  higher 
ridges  the  leaves  are  small  and  very  rugose. 

14.  MONARDELLA  Benth. 

Annual  or  perennial  herbs,  for  the  most  part  pleasantly  fragrant. 
Flowers  in  heads;  heads  terminal  on  the  branches  or  stems,  subtended 
by  broad  involucral  bracts,  which  are  often  more  or  less  colored. 
Calyx  tubular,  narrow,  16-herved,  the  6  teeth  equal  or  nearly  so. 
Corolla  glabrous  within,  rose-purple,  lavender  or  dull  white;   upper 
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lip  erect,  2-cleft,  the  lower  3-parted,  all  the  lobes  linear  or  narrowly 
oblong.  Stamens  4,  all  fertile,  strongly  or  moderately  unequal, 
exserted,  distant  and  straight.  (Diminutive  of  Monarda,  on  account 
of  its  resemblance  to  that  genus. ) 

Annuals. 
Leaves  entire;  Interior  species  or  at  least  not  of  the  seaward  ranges. 
Bracts  with  strong  transverse  ribs  from  the  midrib  to  the  conspicuous 
marginal  nerve,  the  spaces  between  the  ribs  silvery-scarious  or  trans- 
parent; corolla- tube  little  exserted     1.  M.  Douglasii. 

Bracts  whitish-scarious,  the  ribs  converging  toward  the  apex,  at  least  in 
the  inner  bracts;  corolla-tube  much  surpassing  the  calyx  ,  ...   .  . 

2.  M.  Breweri. 

Leaves  undulate;  seacoast  species S.  M.  undulata. 

Perennials. 

Leaves  ovate  to  lanceolate,  green  on  both  faces,  mostly  serrate 

4.  M.  villoaa. 
Leaves  rhomboidal  to  oblong,  green  on  the  upper,  white  on  the  lower  face, 
entire 5.  M.  viridia. 

1.  M.  Douglasii  Benth.  Four  to  10  in.  high,  nearly  glabrous, 
loosely  branched;  leaves  narrowly  oblong  or  lanceolate,  abruptly 
short-petioled,  the  whole  about  1  in.  long;  heads  on  terminal  or 
axillary  peduncles;  bracts  ovate  and  ovate-lanceolate,  cuspidate,  with 
strong  pinnate  ribs  which  are  confluent  along  the  margin,  the  spaces 
between  them  silvery-scarious;  corolla  deep  purple,  the  tube  little 
exserted  beyond  the  cuspidate  triangular-lanceolate  calyx-teeth. 

Alameda  and  Contra  Costa  Cos.:  Alameda,  G.  R.  Vasey;  depres- 
sions in  the  Oakland  Hills  and  Moraga  Valley,  *'  odor  very  strong," 
Bolander;  and  eastward  to  Mt.  Diablo.    Remarkable  for  its  fenestrate- 
bracts.  ' 

2.  M.  Breweri  Gray.  Six  in.  high,  finely  scabrous-pubescent; 
leaves  oblong  or  narrowly  ovate,  short-petioled,  the  lower  over  1  in. 
long;  bracts  broadly  ovate,  abruptly  acuminate-cuspidate,  whitish- 
scarious,  the  outer  pinnately  7  to  9-ribbed,  the  inner  with  the  ribs 
parallel  and  converging  to  the  point;  calyx-teeth  triangular- 
lanceolate,  not  cuspidate;  corolla  rose-color  or  rose-violet,  the  tube 
much  surpassing  tne  calyx. 

Corral  Hollow  (inner  South  Coast  Ranges),  "  top  of  very  dry  sandy 
hill;  plant  very  fragrant, "  Brewer^  no.  1213,  June  3,  1862. 

M.  LANCEOLATA  Gray.  Bracts  herbaceous,  often  turning  reddish; 
calyx-teeth  merely  acute;  corolla  rose-purple. — Sierra  Foothills  or  at 
middle  elevations.  M.  candicans  Benth.  Bracts  ovate,  with  par- 
allel greenish  nerves  and  white-scarious  margins;  calyx-teeth  white, 
acute,  flowers  white. — Sierra  Foothills.  M.  lkucocephala  Gray. 
Very  similar  to  the  last,  but  the  bright  white  bracts  are  more  nearly 
orbicular  and  the  calyx-teeth  are  subulate,  rough-hispidulous,  and 
recurved. — Merced  plains  of  the  San  Joaquin  Valley. 

3.  M.  undulata  Benth.  Loosely  branched,  5  to  9  in.  high;  stems 
reddish  brown,  puberulent;  leaves  thickish,  oblong-oblanceolate  or 
linear,  obtuse,  narrowed  at  base,  undulate-margined,  IJ-  in.  long  or 
less;  bracts  villous,  broadly  ovate  or  almost  round,  thin,  and  some- 
what scarious,  whitish   or  pinkish,  obtuse  or  acute,  without  cross 
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veinlets  between  the  parallel  nerves;  calyx-teeth  triangular,  or  some- 
what oblong,  not  cuspidate;  corolla  rose-purple. 

Hills  near  the  sea:  Pt.  Reyes,  Dary^  southward  to  Southern  Cali- 
fornia.    June. 

4.  M.  villosa  Benth.  Stems  mostly  simple,  clustered,  tough  or 
somewhat  suffrutescent  at  base,  }  to  IJ  ft.  high;  herbage  finely  pubes- 
cent; leaves  green  on  both  faces,  round-ovate  to  lanceolate,  entire 
or  more  commonly  serrate,  i  to  1  in.  long,  on  petioles  2  or  3  lines 
long;  bracts  ovate,  foliaceous,  pinnately  veined;  flowers  purple  to 
pink,  or  dull  white. 

Coast  Kanges  on  dry  rocky  hills;  in  typical  form  near  the  sea  at 
San  Francisco,  Monterey  and  the  Santa  Lucia  Mountains.  Varying 
greatly  in  pubescence,  foliage  and  general  aspect.  Var.  interior. 
Leaves  coarsely  few-toothed,  the  teeth  sometimes  salient;  heads 
large. —Vaca.  Mountains,  Solano  Co. 

5.  M.  viridis.  Suffrutescent,  diffuse,  the  stems  2  or  3  ft.  long; 
leaves  rhomboidal  to  oblong-obtusish,  narrowed  at  base  to  a  slender 
petiole,  the  whole  J  to  IJ  in.  long,  bright  green  on  the  upper  face, 
white-lanate  on  the  lower;  heads  on  long  and  almost  naked  pedun- 
cles;   bracts  thick;  flowers  lavender-color. 

Upper  Conn  Valley,  Napa  Co.,  Oct.,  1894. 

15.   KOELLIA  Moench.     Mountain  Mint. 

Glabrous  or  canescent  perennial  herbs  with  white  flowers  in 
densely  crowded  whorls,  the  whorls  remote  and  leafy-bracted  or  the 
uppermost  subtended  by  a  pair  of  somewhat  reduced  leaves.  Calyx 
oblong  or  tubular,  its  teeth  equal.  CofoUa-tube  little  exceeding  the 
calyx;  upper  lip  almost  entire;  lower  3-cleft.  Stamens  4,  nearly 
(Miual.  (Dedicated  to  Koelle,  a  German  botanist  of  the  18th 
century.) 

1.  K.  Calif ornica  (Torr.)  Kuntze.  Simple,  erect,  2  to  3 J  ft.  high; 
leaves  ovate  to  ovate-lanceolate,  sessile,  serrulate  along  the  sides,  the 
acuminate  apex  and  rounded  or  cordate  base  entire,  3J  in.  long  or 
less;  calyx  pubescent,  the  tips  of  the  teeth  very  woolly  exteriorly; 
corolla  sprinkled  exteriorly  with  resin  dots. — (Pycnanthemum  Cali- 
fornicum  Torr.) 

Sierra  Nevada  and  Coast  Range  Mountains.     July-Aug. 

16.  LYCOPUS   L.     Water  Horehound. 

Perennials  of  low  grounds  or  river  marshes,  similar  to  Mentha,  but 
hitter  and  much  less  aromatic.  Flowers  small,  white  or  whitish,  in 
sessile  capitate  glomerules,  apparently  whorled  the  .upper  axils 
flowerless.  Calyx  campanulate,  4  to  5-toothed  (naked  in  the  throaty, 
l^pper  lobe  of  corolla  entire.  Fertile  stamens  2,  the  upper  pair 
without  anthers,  the  tips  of  the  filaments  in  ours  thickened.  Nutlets 
with  thickened  margins.  (Greek  lukos,  wolf,  and  pous,  foot,  per- 
haps on  account  of  the  shape  of  the  leaves  in  the  origmal  species.) 

Leaves  petioled,  irregularly  and  Incisely  toothed 1.  L.  Americanus. 

Leaves  sessile,  regularly  serrate 2.  L,  lucid.u%. 

32 
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1.  L.  Americanus  M!uhl.  Stem  erect,  branching  above,  2  to  3  ft. 
high,  very  acutely  4-angled,  from  creeping  rootstocks,  not  bearing 
stolons;  herbage  nearly  glabrous;  leaves  broadly  or  narrowly  lanceo- 
late, incisely  toothed  or  laciniate-pinnatitid,  narrowed  at  base  into  a 
slender  petiole,  IJ  to  2  in.  long;  calyx-teeth  acute;  rudiments  of 
sterile  stamens  conspicuous;  inner  angle  of  nutlet  granulose  at  apex. 
— (L.  sinuatus  KJl.) 

Lower  Sacramento  River;  San  Francisco  ace.  to  Mrs.  K.  Brande- 
gee.     Sept.-Oct. 

2.  L.  lucidus  Turcz.  Stems  stoutish,  not  so  sharply  angled, 
perennial  by  stolons;  leaves  broadly  or  narrowly  oblong,  coarsely  and 
incisely  toothed,  sessile,  the  lower  3  in.  long  and  |  in.  wide,  the 
upper  reduced;  calyx-teeth  attenuate-subulate. 

Salt  marshes,  at  Benicia;  near  San  Francisco  ace.  to  Bot.  Cal. 
Aug. 

17.  MENTHA   L.     Mixt. 

Very  odorous  perennial  herbs,  mostly  with  slender  creeping  root- 
stocks,  usually  tomentose  or  hairy  and  with  rather  small  flowers  in 
whorls,  which  are  either  remote  or  spicate  or  capitate.  Calyx  cam- 
panulate  or  short-tubular,  commonl^y  5-toothed,  either  regular  or 
irregular  or  bilabiate.  Corolla  with  a  short  tube;  upper  lip  emargi- 
nate,  scarcely  or  not  at  all  larger  than  the  3-lobed  lower  one.  Stamens 
4,  erect  and  nearly  equal.     Nutlets  smooth.     (Ancient  Greek  name.) 

Flower-whorls  in  the  leaf  axils,  distinct. 
Herbage  commonly  light  green;  branches  leafy  to  the  ends;  calyx-teeth 

similar  and  equal  ornearly  so 1.  M.  Canadensis. 

Herbaee   somewhat   grayish;   leaves   toward    the   end  of   the   branches 
reduced    and    inconspicuous;    calyx-teeth    dissimilar,   the  2   lower 

lanceolate-subulate 2.  M.  Pulegium. 

Flower-whorls  in  terminal  spikes  or  some  in  the  upper  leaf  axils. 
Leaves  petioled;  spike  thick,  dense  or  little  interrupted  .  3.  M.  piperita. 

Leaves  sessile  or  nearly  so;  spikes  slim,  mostly  interrupted 

4.  M.  spicata. 

1.  M.  Canadensis  L.  Tule-mixt.  Perennial  by  suckers;  stems 
often  several  ft.  long,  simple  or  much  branched;  herbage  tomentose- 
pubescent,  sometimes  almost  hoar}^,  more  commonly  greenish;  leaves 
oblong-lanceolate,  sharply  serrate,  tapering  at  base  into  a  petiole,  IJ 
to  2  in.  long;  whorls  of  flowers  often  shorter  than  the  petioles  of  the 
leaves;  calyx  pubescent,  its  teeth  J  to  J  as  long  as  the  tube. 

Common  in  marshes:  Lower  Sacramento  and  Lower  San  Joaquin; 
San  Francisco  Bay.  Aug.-Sept.  Cymes  sometimes  raised  out  of  the 
axils  on  peduncles. 

2.  M.  Pulegium  L.  Pennyroyal.  Stems  1  to  2  ft.  long,  erect 
or  prostrate  and  rooting  at  the  joints;  herbage  pubescent  with  short 
white  hairs;  leaves  elliptic-  to  oblong-ovate,  serrate  or  entire,  petioled, 
J  to  1  in.  long;  whorls  dense,  the  leaves  smaller  or  inconspicuous 
toward  the  ends  of  the  branches;  3  upper  calyx-teeth  triangular, 
acute;  2  lower  lanceolate-subulate,  ciliate-bristly. — (Micromeria  pur- 
purea Gray.) 
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Introduced  European  mint:  Sonoma  Co.;  Palo  Alto  Creek,  Marin 
Co.,  Congdon;  islands  of  the  Lower  San  Joaquin. 

3.  M.  piperita  L.  Peppermint.  Stems  erect,  strict  and*un- 
branched  below  the  terminal  inflorescence;  herbage  glabrous;  leaves 
ovate-oblong  to  oblong-lanceolate,  acute,  sparsely  and  sharply  serrate, 
distinctly  petioled;  spikes  dense,  scarcely  interrupted;  calyx  resinous- 
glandular;  corolla  white  with  a  pink  tinge. 

Along  streamlets  in  low  fields:  West  Berkeley;  Haywards;  Alva- 
rado.     Sept.     Naturalized. 

M.  ciTRATA  Ehrh.  Leaves  rounded  and  flowers  in  a  terminal  head 
with  a  few  whorls. — West  Berkeley,  ace.  to  Greene. 

4.  M.  spicata  L.  Spearmint.  Similar  to  the  preceding;  leaves 
sessile  or  subsessile;  flower  whorls  crowded  in  a  narrow  leafless  spike, 
commonly  interrupted;  calyx  campanulate,  its  teeth  subulate,  nearly 
as  long  as  tube. — (M.  viridis  L.) 

Rather  common  in  wet  places:  Berkeley;  Napa  Valley;  Lake  Co. 
Naturalized. 

95.  RUBIACE>E.     Madder  Family. 

Shrubs  or  herbs  with  opposite  or  whorled  entire  leaves.  Flowers 
perfect  or  polygamous,  rarely  unisexual.  Calyx-lobes  or  -teeth, 
corolla-lobes  and  stamens  4,  except  Sherardia.  Calyx  coherent  with 
the  2  to  5-celled  ovary,  its  limb  sometimes  obsolete.  Stamens  alter- 
nate with  the  lobes  of  the  corolla  and  inserted  on  it&tube.  Embryo 
in  fleshy  or  horny  albumen.  A  very  large  order  including  the 
Cinchona  and  Coffee  Plant.  Kelloggia  galioides  of  the  Sierras  has  a 
perennial  root,  opposite  leaves  with  interposed  stipules,  greenish 
yellow  corolla  S  lines  long,  and  densely  uncinate-hispid  fruits. 

Herbs  or  slightly  suffrutescent  plants. 

Corolla  rotate;  flowers  in  cymes  or  solitary,  pediceled. .  1.  Galium. 

Corolla  funnelform;  flowers  in  involucrate  heads  ....  2.  Sherardia. 
Large  shrub;   corolla  tubular-funnclform ;   flowers  in  dense  globose  long- 
I)eduneled  heads 3.  Cephalanthus. 

1.  GALIUM   L.     Bedstraw.     Cleavers. 

Herbs  or  some   species  slightly  suff^rutescent,   with  slender  square 

stems.     Leaves  exstipulate,  in  whorls.     Flowers  cymose,  peduncled. 

Calyx-limb    obsolete.      Corolla   rotate,    4-cleft.      Stamens   4,   short. 

Ovary  2-lobed,  2-celled,  2-ovuled.     Fruit  didymous,  of  two  globular 

halves,  dry  or  fleshy,  separating  when  ripe  into  2  seed-like  indehiscent 

l-soededT  carpels.     (Greek  gala,  milk,  certain  species  being  used  to 

curdle  milk.) 

A.  Annuals. 

Mature  fruit  dry;  leaves  6  to  8  in  a  whorl. 

Pedicels  curved  in  fruit I.  Q.  tricome. 

Pedicels  straight  in^ruit. 

Fruit  granulate  or  tuberculate  but  glabrous 2.  6?.  Parisiense. 

Fruit  densely  uncinate-hispid 3.  6.  Aparine. 

B.  Perennials. 

Mature  fruit  dry. 

Leaves  6  in  a  whorl,  cuspidate-acuminate 4.  Q.lvl^OTum* 

Leaves  4  or  5  in  a  whorl,  obtuse  at  apex b.  O.Itv^Oluw.'. 
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Fruit  fleshy  or  berry-like;  leaves  in  whorls  of  4. 

Herbaceous;  corolla  yellowish 6.  U.  Californicum. 

Suffrutescent;  corolla  white 7.  G.  Nuttallii. 

Herbaceous;  corolla  purple 8.  6?.  Bolanderi. 

Prostrate ;  corolla  white 9.  G.  Andretvaii. 

1.  G.  tricorne  With.  Corn  Galium.  Stems  stout,  rather 
simple,  6  to  10  in.  long,  the  angles  callous,  with  stoutish  recurved 
pricKles;  leaves  in  whorls  of  6  to  8,  narrowly  oblanceolate  or  linear, 
callous-margined  and  thickly  beset  with  recurved  prickles,  about  6 
lines  long;  fruit  on  stout  recurved  pedicels,  IJ  lines  long,  papillate- 
rugose,  2  lines  broad  or  more.* 

Naturalized  from  Europe:  reported  only  from  Kenwood,  Sonoma 
Co.     Fruiting  in  June. 

2.  G.  Parisiense  L.  Wall  Galium.  Much  branched  from 
the  base,  the  branches  and  particularly  the  branchlets  very  slender  or 
almost  filiform,  10  to  16  in.  high,  very  leafy  below,  less  so  above, 
finely  scabrous;  leaves  in  whorls  of  6,  oblong-spatulate  or  linear- 
oblong,  acute,  3  to  6  lines  long;  cymes  several-flowered,  paniculate, 
the  peduncles  and  pedicels  filiform;  flowers  whitish,  very  small,  J  to 
J  line  broad;  fruit  small,  glabrous,  granulate. — (G,  anglicum  Huds.) 

Abundant  in  vineyards  at  Sonoma.  Introauced  from  Europe. 
July. 

3.  G.  Aparine  L.  Goose  Grass.  Diff'use  or  climbing  over 
herbaceous  plants  and  forming  rather  thick  coarse  mats,  the  stems  1 
to  2  or  3  ft.  long,  the  whole  herbage  setulose  orhispidulous-roughened; 
leaves  in  whorls  of  7  or  8,  oblong-oblanceolate,  obtuse,  or  the  upper 
acute,  mucronate,  tapering  to  a  rather  narrow  base,  J  to  IJ  or  2  in. 
long;  flowers  white  or  whitish;  fruit  thickly  beset  with  whitish 
hooKcd  bristles.  • 

Common  in  half  shaded  or  grassy  places  among  the  hills.  Apr. 
Fr.  in  May. 

4.  G.  triflorum  L.  Sweet-scented  Bedstraw.  Decumbent  or 
reclining,  with  numerous  mostly  simple  stems  from  the  base,  7  to  12 
in.  long,  retro rsely  scabrous  on  the  angles  or  smoothish;  leaves  mostly 
in  6's,  oblong-oblanceolate,  rather  abruptly  bristle-pointed,  the  mid- 
rib and  the  upper  surface  near  the  margin  somewhat  scabrous,  3  to  6 
lines  long;  axillary  peduncles  once  di-  or  tri-chotomous,  3  to  6  lines 
long;  pedicels  bractless,  but  the  pedicels  of  the  terminal  peduncles 
with  mostly  whorled  bracts;  corolla  purplish  or  greenish;  fruit  1 
line  or  less  broad,  beset  with  slender  hooked  bristles;  endosperm 
lunate  in  cross-section.  • 

Edges  of  woods:  Coast  Ranges  (San  Mateo,  /ie//o//^,  and  north- 
ward); Sierra  Nevada. 

5.  G.  trifidum  L.  Stems  slender  and  weak,  ascending,  6  to  18  in. 
high,  the  angles  comparatively  smooth;  leaves  in  whorls  of  4  or  5, 
thin,  oblong,  obtuse,  not  bristle-pointed,  obscurely  scabrous  on  the 
margins,  IJ  to  6  lines  long;  flowers  minute;  peduncles  mostly  scat-* 
tered;  fruit  smooth;  endosperm  annular  in  cross-section. 

Coast  Ranges  (but  not  common);  Sierra  Nevada. 
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6.  G.  Californicum  H.  &  A.  California  Galium.  Stems 
from  slender  rootstocks,  erect  and  numerous,  forming  a  low  tuft,  6  to 
8  in.  high,  or  diffuse  and  1  ft.  long;  herbage  hispid  with  widely- 
spreading  stiff  hairs;  leaves  thinnish,  ovate  or  oval,  apiculate- 
acuminate,  J-  to  J  in.  long,  the  margins  and  midrib  hispid-ciliolate; 
flowers  dioeciously  polygamous,  the  fertile  solitary  on  short  peduncles 
at  the  branches  or  in  the  forks,  the  sterile  ones  terminal  in  3's;  corolla 
yellowish  with  ovate-lanceolate  lobes;  fruit  purple,  glabrous  or 
nearly  so. 

Common  on  open  hills  of  the  Coast  Ranges:  Humboldt  Co., 
Marshall;  HowqU  Mountain;  Oakland,  Holder^  and  southward  to 
Southern  California.  A  form  from  Pilarcitos  Lake,  San  Mateo  Co., 
Dary^  is  very  hispid-bristly. 

7.  G.  Nuttallii  Gray.  Suffrutescent,  often 'climbing  2  to  5  ft. 
high  on  bushes,  glabrous  and  nearly  smooth,  the  angles  of  the  stem 
and  margins  of  the  leaves  roughened  or  hispidulous;  leaves  in  whorls 
of  4,  thickish,  oval  to  linear-oblong,  mucronulate  or  obtuse,  mostly 
1 J  to  2  or  sometimes  3  lines  long;  fruit  smooth  and  glabrous,  purple, 
2  lines  broad. 

Common  in  thickets:  Cloverdale,  Setchell;  Mt.  Diablo;  Berkeley 
Hills  and  southward.  Mar.  Leaves  with  revolute  margins,  some- 
times quite  smooth. 

8.  G.  Bolanderi  Gray.  Erect,  stems  10  to  14  in.  high,  forming  a 
thick  tuft;  angles  of  the  stems  scabrous;  leaves  oblong,  acute,  usually 
narrowed  at  base,  hispid-ciliate,  2  to  3  (or  the  lower  4)  lines  long; 
cymes  several-flowered,  paniculate;  pedicels  about  the  length  of  the 
flowers,  in  fruit  recurved  or  arcuate;  corolla  deep  red-purple,  with 
ovate  acute  lobes;  ovary  glabrous,  rugose. 

Coast  Ranges:  Collins'  Camp,  Vaca  Mountains,  Jepson;  Hoods 
Peak,  Sonoma  Co.,  Bioletti.       .Also  in  the  Sierra  Nevada. 

9.  G.  Andrewsii  Gray.  Densely  matted  on  the  ground,  the  pros- 
trate stems  rooting  at  the  joints,  2  to  4  in.  long;  nerbage  grayish, 
sparsely  scabrous  or  smooth;  leaves  crowded  and  fascicled  in  the  axils, 
in  whorls  of  4,  subulate,  pungent,  rigid,  2  to  4  lines  long;  flowers 
solitary  or  in  3's,  terminating  the  branchlets,  very  small,  perfect; 
corolla  white;  fruit  on  short  somewhat  recurved  pedicels,  1  to  IJ  lines 
wide,  glabrous. 

High  dry  ridges  of  the  inner  Coast  Ranges:  Knoxville  Grade, 
northeastern  Napa  Co.,  Jepaon;  Mt.  Diablo,  Bioletti ;  Monterey 
County,  Hickman^  and  southward. 

2.  SHERARDIA    L. 

Slender  annual  with  square  stems  and  whorled  exstipulate  leaves. 
Flowers  small,  blue  or  pinkish,  in  heads  surrounded  by  a  deeply 
divided  involucre.  Calyx-limb  of  4  to  6  teeth,  which  grow  after 
flowering  and  crown  the  fruit.  Corolla  funnelform,  the  limb  4  or 
5-lobed.  Stamens  4  or  6.  Style  filiform,  2-cleft;  stigmas  capitate. 
Fruit  dr}',  didymous,  of  2  indehiscent  1-seeded  carpels.  (Dr.  William 
Sherard,  a  patron  of  Dillenius.) 
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1.  S.  arvensis  L.  Field  Madder.  Three  to  6  in.  high, 
hispidulous-roughened  or  nearly  glabrous;  leaves  in  whorls  of  4  to 
6,  lanceolate  to  oblong,  pungent;  flowers  subsessile,  2  or  3  in  a  head; 
involucre  in  fruit  8  to  4  lines  long,  its  lobes  6  to  8,  ovate  or  ovate- 
lanceolate,  acute,  the  margin  and  nnidrib  minutely  hispidulous. 

European  plant,  very  sparingly  naturalized:  Wild-cat  Creek, 
Setchell  and  Jepson;  Berkeley,  Bioletti;  Pilarcitos  Lake,  San  Mateo 
Co.,  Davy.     May. 

3.  CEPHALANTHUS   L.     Button  Bush. 

Shrub  or  small  tree  with  opposite  or  ternate  leaves.  Flowers 
densely  aggregated  into  spherical  peduncled  heads.  Calyx-tube 
inversely  pyramidal,  the  limb  4-toothed.  Corolla  narrowly  funnel- 
form,  slender,  the  small  limb  4-cleft.  Style  filiform,  much  exserted. 
Stigma  capitate.  Fruit  dry  and  hard,  obpyramidal,  at  length  split- 
ting from  the  base  upwards  into  2  achene-like  portions.  (Greek 
kephale,  a  head,  and  anthos,  a  flower.) 

1.  C.  occidentalis  L.  River  Ball-flower  Tree.  Eight  to  12 
ft.  high  or  more;  trunk  often  1  to  IJ  ft.  in  diameter  at  the  base;  bark 
clay-gray,  young  branches  reddish;  leaves  with  short  intervening 
stipules,  elliptic-  to  oblong-ovate,  slightly  attenuate,  truncate  or 
obtuse  at  base,  entire,  2J-  to  3 J  in.  long,  on  petioles  2  lines  long; 
peduncles  1  to  3  in.  long;  heads  f  to  1  in.  in  diameter;  calyx  green- 
ish; corolla  white,  4  lines  long,  the  segments  obtuse,  tipped  with 
black;  fruit  nearly  2  lines  long;  seed  1  Tine  long,  flattened,  acutely 
margined. 

Common  along  interior  streams,  especially  the  San  Joaquin  and 
Sacramento  Rivers,  sometimes  growing  40  ft.  in  height.  Fruiting 
heads  and  fruits  recalling  those  of  the  Sycamore.     Aug. -Sept. 

96.  CAPRI FOLIACEi4£.     Honeysuckle  Family. 

Erect  or  twining  shrubs.  Leaves  opposite,  simple  or  compound, 
without  stipules  or  with  false  foliaceous  appendages  resembling 
stipules,  ilowers  complete.  Calyx-tube  adnate  to  the  ovary,  the 
toothed  limb  commonly  insignificant.  Corolla  regular  or  irregular, 
6-merous  or  rarely  4-merou8.  Stamens  (in  ours)  as  many  as  the 
lobes  of  the  tubular  or  rotate  corolla  and  inserted  on  its  tube  or 
base.  Ovary  2  to  5-celled;  style  elongated  or  short  or  hardly  any. 
Fruit  in  ours  a  berry  or  berry-like  drupe.  Seed-coat  adherent  to  the 
fleshy  endosperm;  embryo  small. 

Leaves  pinnately  compound;  corolla  rotate,  regular;  deciduous  shrubs  or 

small  trees  with  compound  inflorescence .1.  Sambucus. 

Leaves  simple. 
Berry  snow-white ;  qoroUa  open-campanulate  or  tubular-funi^elform,  reg- 
ular; deciduous  shrubs 2.  Symphoricabpos. 

Berry  red  or  black;  corolla  tubular,  commonly  Irregular 

8.  LONICEKA. 

1.  SAMBUCUS  L.     Elder. 
Shrubs  or  small  trees  with  odd-pinnate  leaves  and  serrate  leaflets. 
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Flowers  small,  white,  in  a  terminal  compound  cyme,  jointed  with 
their  pedicels.  Calyx  5-toothed.  Corolla  regular,  rotate,  deeply 
5-lobed.  Ovary  3  to  6-celled;  style  short;  stigmas  3  to  5;  ovules 
solitary,  suspended  from  the  summit  of  each  cell.  Fruit  small 
herry-like  drupes,  with  cartilaginous  nutlets.  (Greek  sambuke,  a 
musical  instrument,  said  to  have  been  made  of  Elder  wood.) 

Flowers  in  a  flat  cyme;  berry  blue  with  a  bloom;  winter  buds  very  small. . 

^      '  1.  S.  glauca. 

Flowers  in  a  thyrsoid  panicle;  berry  scarlet  or  blue,  without  bloom;  winter 

buds  large,  the  scales  broad,  l-i  to  %  in.  long:  var.  callicarpa  of 

*  2.  S.  racemosa. 

1.  S.  glauca  Nutt.  Bushy  or  arborescent,  6  to  16  ft.  high,  the 
largest  specimens  tree-like  and  with  a  trunk  6  to  9  in.  in  diameter; 
bark  darlk  and  finely  fissured;  leaves  coriaceous,  glabrous;  leaflets  5  to 
7,  lanceolate,  ovate  or  obovate,  mostly  abruptly  acuminate,  serrate 
except  at  the  acuminate  apex,  1  to  3  in.  long;  inflorescence  5-rayed, 
each  ray  again  1  to  3  times  5-rayed,  forming  a  flat- topped  cyme,  3  to 
6  in.  broad;  flowers  white,  3 J  lines  broad;  fruit  blue  beneath  the 
white  bloom. 

Common  in  open  woods  or  canons  of  the  lower  hill  country  or  at 
middle  altitudes,  or  along  stream-banks  in  the  valleys:  Coast  Ranges; 
Sacramento  and  San  Joaquin  Valleys;  Sierra  Nevada.  Fl.  May  to 
Aug.     Fr.  Aug. -Sept.     The  berries  are  used  in  cookery. 

2.  S.  racemosa  L.  var.  callicarpa.  Low,  or  arborescent  and 
20  ft.  high;  leaflets  mostly  obovate  or  oblong,  commonly  acuminate, 
sharply  serrate  to  the  very  apex,  glabrous  above,  pubescent  with 
short  appressed  hairs  beneath,  2  to  7  in.  long;  inflorescence  thrysoid- 
paniculate,  about  2J  in.  long,  ovate  in  outline,  the  axis  continued  and 
sending  off  7  or  8  lateral  primary  branches,  which  are  once  or  twice 
di-  or  tri-chotomous;  flowers  dull  white,  drying  blackish;  berries 
scarlet  or  black  without  bloom. — (S.  callicarpa  Greene). 

Marin  Co.  Feb. -Apr.  Scales  of  the  winter  buds  obovate  or 
roundish,  J  to  J  in.  long.  The  shrub  bearing  black  berries  has 
been  described  by  Greene  as  S.  maritima, — "Rare  or  local  shrub 
of  the  Bay  shore  at  Shell  Mound." 

2.  SYMPHORICARPOS   Dill. 

Low  and  branching  bushes  with  small  short-petioled  simple  leaves 
and  scaly  leaf-buds.  Flowers  bibracteolate,  white  or  rosy-tinged,  in 
close  short  spikes  or  clusters.  Calyx  with  a  globular  tube  and  4  or 
r)-toothed  limb;  limb  short,  persistent.  Corolla  regular,  open- 
cam  panulate  or  tubular-funnelform,  4  or  6-lobed,  the  stamens  inserted 
on  its  throat,  in  ours  included.  Ovary  4-celled,  each  of  the  2  lateral 
cells  with  a  single  fertile  ovule,  the  two  median  cells  containing  sev- 
eral ovules,  none  of  which  develop.  Fruit  a  white  berry  with  bony 
seeds.  (Greek  sumphoreo,  to  bear  together,  and  karpos,  fruit,  the 
berries  in  close  clusters.) 

Plants  3  or  4  ft.  high;  leaves  mostly  l%i.  long,  entire  or  lobed 

1.  S.  racemoBUS. 
Plants  low,  about  1  ft.  high ;  leaves  mostly  J4  in.  long,  commonly  entire  ,  . 

1.  ?^.  -wwcAW.*. 
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1.  S.  racemosus  Michx.  Snow  Bkkky.  £rect  or  spreading,  - 
with  slender  branches,  commonly  3  to  4  ft.  high;  leaves  round-oval 
to  ovate  or  oblong,  entire  or  on  the  same  branch  let  sinuately  few- 
toothed  or  saliently  lobed,  glabrous  or  the  lower  surface  pubescent, 
commonly  1  (less  commonly  as  much  as  2)  in.  long,  short-petioled; 
calyx-lobes  ciliate;  corolla  pinkish,  2  lines  long,  5-lobed  above  the 
middle,  densely  villous-hirsute  within;  berry  globose,  4  to  6  lines  in 
diameter;  pulp  snowy,  nearly  tasteless;  seeds  2,  oblong,  flat  on  one 
side,  low-convex  on  the  other,  nearly  or  quite  2  lines  long. 

Very  common  throughout  California  in  the  hill  country. 

2.  S.  mollis  Nutt.  Low  diffuse  shrub  about  1  ft.  high,  of  some- 
what more  delicate  habit  than  the  preceding  and  with  thinner  leaves; 
leaves  oval  or  elliptic,  mostly  J  in.  long,  seldom  other  than  entire, 
pubescent  on  both  surfaces  or  more  so  on  the  lower  surface;  corolla 
rose-red,  barely  pubescent  within,  otherwise  like  the  last. 

Coast  Ranges,  not  common  (Mt.  Diablo,  Monterey,  San  Luis 
Obispo  Co.);  Sierra  Nevada.     Apr.-May. 

S.  OREOPHiLirs  Gray.  Corolla  tubular-funnelform,  5  or  6  lines 
long. — High  Sierras. 

3.  LONICERA  L.     Honeysuckle. 

Erect  or  twining  shrubs  with  simple  entire  leaves,  one  or  two  pairs 
beneath  the  inflorescence  often  connate-perfoliate.  Flowers  spicate  at 
the  ends  of  the  branches  or  in  small  axillary-  clusters.  Calyx-tube 
ovoid  or  almost  globose,  the  limb  5-toothed  or  truncate,  deciduous  or 
persistent,  mostly  small,  sometimes  none.  Corolla  with  an  elongated 
tube  more  or  less  gibbous  at  base;  limb  bilabiate  with  the  upper  lip 
4-lobed  or  -toothed,  or  regular  and  the  5  lobes  scarcely  unequal. 
Stamens  5,  inserted  on  the  tube  of  the  corolla.  Ovary  2  or  3-celled, 
becoming  a  few-  to  several-seeded  berrj-.  (Named  for  Adam  Lonitzer, 
a  German  herbalist  of  the  16th  century. ) 

Erect  shrub;  flowers  in  pairs  on   an   axillary  peduncle;    corolla  nearly 

regular 1.  L.  involucrata. 

Twining  shrub;  flower-whorls  in  terminal  spikes. 
Flowers  pink;  leaves,  except  the  lowest,  with  stipule-like  appendages; 
corolla  hispidulous-glandular  without:  var.  Californica  of 

2.  L.  hUpidula. 
Flowers  yellow;  leaves  mostly  without  stipule-like  appendages;    corolla 
glabrous  without S.  L.  interrupta. 

1.  L.  involucrata  (Richards)  Banks.  Black  Twin-berry. 
Erect  shrub;  stems  witn  shreddy  bark,  4  to  7  ft.  high,  or  much 
longer  and  reclining  on  other  shrubs;  leaves  opposite  (or,  on  the 
lower  portion  of  the  season's  shoot,  ternate),  oblong,  varying  to  ovate 
or  lanceolate,  usually  acute  or  acuminate,  1 J  to  3 J  in.  long,  on  ver^- 
short  petioles;  flowers  sessile,  borne  in  pairs,  side  by  side  on  axillary 
peduncles  and  subtended  by  conspicuous  bracts;  peduncles  solitary  in 
the  axils,  2  or  3  from  each  node,  about  7  lines  long,  in  fruit  twice  as 
long;  bracts  in  2  sets,  2  outer  and  4  inner  or  these  commonly  united 
in  pairs;  outer  bracts  round-ovate,  cordate  at  base,  J  in.  lone;  inner  } 
in.  broad,  broader  than  long;  corolla  saccate-gibbous  on   tne  upper 
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side  at  base  and  with  5  equal  or  scarcely  unequal  spreading  lobes,  8 
lines   long,  yellow  within  and  without,  or  somewhat  crimson  tinged 
i^xteriorly,  viscid-pubescent;  filaments  coalescent  with  the  tube  about 
midway;  berry  3  to  6  lines  in  diameter,  disagreeable  to  the  taste. 
Throughout  California.     Mar.-May. 

2.  L.  hispidula  Dougl.  var.  Californica  Greene.  California 
Honeysuckle.  Climbing  bushes  or  trees  6  to  20  ft.  high,  the  woody 
trunk  sometimes  1  in.  in  diameter  and  the  ultimate  branches  often  3 
or  4  ft.  long  and  drooping;  leaves  ciliate  or  not  ciliate,  glabrous 
above  or  glaucescent,  minutely  pubescent  and  very  glaucous  beneath, 
oblong,  some  ovate,  or  some  upper  elliptic-oblong,  truncate  or  subct)r- 
date  at  base^  2  to  3  in.  long,  IJ^lo  IJ  m.  wide,  short-petioled  and  all 
except  the  lowest  with  conspicuous  rounded  connate-perfoliate 
stipule-like  appendages;  corolla  pink,  6  to  7  lines  long,  glandular- 
hispidulous  without,  the  tube  within  and  the  lower  portion  of  the 
filaments  very  hairy;  anthers  exserted,  narrowly  linear,  3  lines  long; 
hemes  red. — (L.  Californica  T.  &  G.) 

Frequent  in  caiions  and  along  streams  of  the  Coast  Kanges:  Santa 
Cruz;  Berkeley;  Napa  Vallej'T  Also  Sierra  Nevada.  Apparently 
not  in  the  inner  Coast  Kanges.  June.  Y'oung  plants  beneath  the 
shade  of  pines  or  other  trees  snow  vegetative  shoots  with  the  following 
characters:  branchlets  hirsute  with  spreading  hairs  and  >vith  a  fine 
often  glandular  indument;  leaves  all  distinct  and  rarely  with  a 
stipule-like  appendage  between  the  petioles  oh  each  side,  green  above, 
paler  beneath,  hirsute  with  short  hairs,  oblong-ovate  or  elliptic, 
mostly  obtuse,  truncate  or  subcordate  at  base,  J  to  1 J  in.  long,  short- 
petioled. — Such  plants  found  at  Niles,  Mill  Valley  and  Howell 
Mountain  are  very  typical  of  the  species  rather  than  ot  the  variety. 

8.  L.  interrupta  Benth.  Chaparral  Honeysuckle.  Stems 
with  a  rigid  woodv  trunk  1  ft.  or  so  high,  the  branches  climbing  or 
reclining  on  bushes;  leaves  orbicular  to  elliptic-oblong  or  -ovate, 
green  above,  glaucous  beneath,  J  to  1  in.  long,  on  petioles  J  in.  long, 
mostly  without  interfoliar  appendages;  flowers  yellow,  in  whorls  in 
an  interrupted  spike;  spikes  2  to  6  m.  long,  peduncled,  terminal  and 
solitary  or  with  several  additional  from  the  axils  of  the  uppermost 
leaves,  1  to  3  pairs  of  which  are  connate-perfoliate;  corolla  4  or  5 
lines  long,  glabrous  exteriorly,  and  nearly  so  within;  filaments  hairj' 
towards  the  base;  anthers' less  than  2  lines  long. — (L.  hispidula  var. 
interi-upta  Gray.) 

Dry  slopes  and  ridges  of  the  middle  and  inner  Coast  Ranges, 
climbing  2  to  4  ft.  high  on  bushes  of  the  chaparral:  Siskiyou  Co. ; 
Vaca  Mountains;  Howell  Mt.,  and  south wara  to  Santa  Monica. 
Fii-st  collected  by  Hartweg  in  a  mountain  defile  leading  to  the 
Mission  of  San  Antonio.  Also  found  in  the  Sierra  Nevada.  June- 
July.     An  ecological  form  of  only  subspecific  value. 

On  the  lower  slopes  of  Howell  Mountain  an  interesting  plant  of  this 
species  was  noticed  by  the  author  in  Dec,  1897.  The  branches,  which 
had  been  borne  down  to  the  ground  by  the  falling  of  other  shrubs, 
were   found  to  have  given   rise  to   numerous   vertically  descondiuy; 
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fleshy  rootstocks.     These   were  1  to  4  in.  long,  nearly  the  size  of  a 
lead-pencil,  very  scaly  and  somewhat  4-sided;  scales  short  and  broad, 
acute,   opposite,  distinctly  connate  by  a  narrow  margin,   decussate. 
Examination  -  of  other  shrubs  of  the  same  species  fail,  thus  far,  to 
reveal  repetitions  of  these  remarkable  structures. 

Var.  subspicata  (Gray).  Moronel.  Uppermost  leaves  distinct 
and  often  very  narrow;  inflorescence  paniculate. — Corral  Hollow, 
Brewer;  southward  to  San  Diego. 

97.  VALERIANACE/E.     Valekian  Family. 

Ours  annual  herbs  with  opposite  leaves.  Flowers  mostly  perfect, 
borne  in  a  cymose  inflorescence.  Corolla  epigynous,  bilabiate  to 
regularly  5-lobed,  the  stamens  borne  on  its  tube.  Calyx-tube  aduate 
to  the  ovary,  its  limb  obsolete  (in  oursj  or  in  one  species  pappus-1ik(e. 
Ovary  commonly  3-celled,  the  two  lateral  cells  reduced  to  mere 
nerves,  or  enlarged  and  forming  wings  to  the  central  cell  which  is 
I -seeded  and  indehiscent. 

Valeriana  sylvatica  Banks.  Perennial;  stems  erect,  simple, 
from  rootstocks;  radical  leaves  mainly  undivided,  obovate;  cauline 
leaves  pinnate  or  pinnately  divided,  with  3  to  11  or  13  leaflets;  calyx- 
limb  of  5  to  15  Dristle-shaped  calyx-lobes  which  are  coiled  up  and 
inconspicuous  until  the  fruiting  stage  when  they  unroll  and  form  a 
conspicuous  plumose  and  pappus-like  crown  to  the  fruit.— High 
Sierras. 

1.  PLECTRITIS   DC. 

Annual  herbs.  Stems  simple  or  rarely  with  very  slender  branches. 
Leaves  entire  or  sparingly  toothed,  the  cauline  commonly  sessile. 
Flowers  borne  in  glomerules  at  the  end  of  the  stem  or  branches,  or  the 
glomerules  in  interrupted  or  dense  spikes.  Wings  of  the  fruit  com- 
monly incurved  and  forming  a  circular  hollow  or  cavity  on  the  side. 
(From  Latin  plecto,  to  plait  or  interweave,  on  account  of  the 
involved  inflorescence.  Species  similar  in  habit,  size,  leaves,  and 
inflorescence;  our  forms  little  known.  The  following  account  is 
tentative  and  probably  does  not  include  all  the  species  wnich  grow  in 
our  region.  It  is  very  needful  that  further  and  abundant  material 
be  collected;  this  should  be  accompanied  by  fleld  notes  concerning 
form  and  color  of  corolla  and  by  mature  fruit.) 

Fruits  wingless  ,  .      1.  P.  samolifolia. 

Fruit  conspicuously  winged. 

Fruit  woolly 2.  P.  Jepsonii. 

Fruit  not  woolly. 

Fruit  wholly  glabrous  .....* 3.  P.  glabra. 

Fruit  more  or  less  hispid. 
Cavity  of  fruit  without  subulate  appendages. 
Wings  of  fruit  meeting  above,  open  below;  fruit  glabrous  externally. 

4.  P.  magna. 
Wings  of  fruit  spreading  or  incurved;  fruit  more  or  less  hispid 

externally 5.  P.  macrocera. 

Cavity  of  fruit  with  two  stout  subulate  appendages  .  .  6.  P.  Davyana. 
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1.  P.  samoiifolia  (DC.),Hoeck.  Corolla  obscurely  bilabiate; 
spur  short;  fruit  winsless,  resembling  a  buckwheat  fruit. 

Near  the  coast  northward.     Not  seen  by  us. 

2.  P.  Jepsonii  (Suksdorf)  Davy.  ^Simple,  about  10  in.  high; 
leaves  spatulate-obovate  and  narrowed  to  a  winged  petiole;  upper 
leaves  ovate-lanceolate,  sessile,  acute;  fruit  conspicuously  covered 
with  woolly  hairs;  incurved  margin  of  wing  thickisn,  marked  length- 
wise on  the  outside  by  a  groove. — (Valerianella  samoiifolia  Gray.) 

Vaca  Mountains,  May  17,  1892. 

3.  P.  glabra.  About  1  ft.  high,  the  leaf  axils  bearing  some 
slender  branches;  leaves  ovate,  acute  or  the  lower  broadly  oblong,  all 
more  or  less  erose  or  with  some  few  serrulations;  spur  of  corolla 
broad,  almost  as  broad  as  the  throat;  fruit  wholly  glabrous;  margins 
of  the  fruit  thickish,  spreading  or  equally  incurved. 

Antioch,  Davy^  no.  961,  Apr.  7,  1896. 

4.  P.  magna  (Oreene)  Suksdorf.  Stems  stoutish,  often  2  to  2J 
ft.  high,  the  remote  nodes  with  1  or  2  very  slender  branches;  leaves 
oblong-obovate,  obtuse,  1  to  2J  in.  long,  the  uppermost  smaller, 
ovate  and  often  acute;  "corolla  white,  its  spur  snort  and  thick;" 
fruit  smooth  and  somewhat  flattened  laterally  or  narrow  dorsally, 
glabrous  outside  or  the  margins  of  the  wings  ciliate,  the  cavity  with 
a  hispid  line;  wings  with  thin  margins,  not  lobed  at  apex,  incurved, 
meeting  above  and  leaving  a  small  circular  opening  below,  or  closed 
below  and  open  above. — (Valerianella  magna  Greene.) 

North  Coast  Ranges:  Vaca  Mountains;  Napa  Mountains;  origi- 
nally collected  in  Knight's  Valley  by  Greene. 

6.  P.  macrocera  Torr.  &  Gray.  Slender,  mostly  simple,  3  or  4 
to  8  in.  high;  leaves  linear  or  narrowly  oblong;  spur  of  corolla  longer 
than  tube;  fruit  more  or  less  hispid,  dorsafly  carinate,  the  carina 
2-grooved;  lateral  wings  broad,  each  with  a  more  or  less  obvious  lobe 
at  apex,  spreading  or  incurved. 

Coast  Ranges:  Napa  Mountains  and  elsewhere. 

Var.  ciliosa  (V.  ciliosa  Greene).  Carina  of  fruit  ribbon-like,  bor- 
dered on  each  side  with  a  rather  dense  row  of  short  equal  bristles 
perpendicular  to  it. — Marin  Co. 

6.  P.  Davyana.  Simple,  about  1  ft.  high;  leaves  mostly  narrowly 
oblong;  flowers  in  a  dense  and  mostly  uninterrupted  spike;  spur  of 
corolla  much  shorter  than  throat;  fruit  with  broadish  back,  more  or 
less  hispid,  the  carina  bordered  with  many  hispid  hairs;  wings  not 
lobed  at  apex,  incurved,  and  merging  gradually  into  the  beak;  cavity 
of  fruit  with  a  small  depression  on  each  side  from  which  arises  a 
single  stout  subulate  body. 

Antioch,  Davy^  no.  958,  Apr.  7,  1895. 

98.  DIPSACE>E.     Teasel  Family. 

Herbs  with  opposite  leaves.  Flowers  in  dense  heads  or  short  spikes 
surrounded  by  an   involucre.     Calyx-tube  adnate  to  the  ovary,  its 
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limb  cup-shaped  or  divided  into  bristles.  Corolla  borne  on  the  calyx- 
limb,  with  4  or  6-lobed  limb.  Stamens  2  to  4,  inserted  on  the  throat 
of  the  corolla.  Ovary  1-celled;  style  filiform;  ovule  1.  Fruit  an 
achene,  crowned  with  the  persistent  calyx. 

Bracts  of  the  spike  or  head  conspicuous,  rigid,  prickly-pointed,  exceeding 

the  flowers 1.  Dipsacus. 

Bracts  of  the  head  herbaceous,  inconspicuous,  concealed  among  the  flowers. 

2.    SCABIOSA. 

1.  DIPSACUS  L. 

Stout  coarse  and  prickly  biennial  herbs.  Cauline  leaves  united  at 
base.  Flowers  pinkish  white,  in  a  dense  oblong  head  or  short  spike, 
surrounded  by  an  involucre  of  elongated  bracts  much  surpassing  the 
pointed  bracts  subtending  the  flowers.  Bracts  in  fruit  very  rigid  and 
spine-like.  Calyx-limb  cup-shaped,  4-toothed.  Corolla  4-lobed.  Sta- 
mens 4.  Achene  surrounded  by  a  4  to  8-ribbed  involucel.  (Greek 
name  of  the  Teasel.) 

1.  D.  fullonum  L.  Fuller's  Teasel.  Four  or  6  ft.  high; 
radical  leaves  broadly  oblong,  arcuate,  IJ  in.  long  or  less;  upper 
cauline  connate-perfoliate;  spikes  3  or  4  in.  long;  bracts  of  the 
involucre  narrowly  linear,  tapering  to  the  acute  apex,  1  to  4  in.  long; 
bracts  of  the  spike  with  recurved  tips;  stamens  2  to  4,  exserted. 

Abundant  in  low  and  waste  lands  about  San  Francisco  Bay:  Berke- 
ley; Alameda;  San  Jose;  Marin  Co.  D.  sylvestris  Huds.,  Common 
Teasel,  has  been  found  wild  at  the  Presidio,  San  Francisco;  tho 
bracts  of  its  spikes  have  straight  tips. 

2.  SCABIOSA  L. 

Large  herbs  with  opposite  leaves  and  the  flowers  in  hemispherical 
heads  on  long  peduncles.  Involucre  of  many  distinct  bracts.  In- 
volucel cylindrical,  not  lobed.  Calyx-tube  adnate  to  the  ovary,  pr*)- 
duced  slightl}'  beyond  it  and  bearing  5  long  slender  awns.  Corolla 
inserted  on  the  summit  of  the  calyx-tube,  slender-fun nelform  or  sal- 
verform,  with  5  short  equal  lobes,  the  marginal  ones  very  much 
larger  with  the  upper  lobes  much  smaller  than  the  lower.  (Latiii 
scabiosa,  meaning  scurfy,  the  plant  used  for  affections  of  the  skin.) 

1.  S.  atropurpurea  L.  Mourning  Bride.  Stems  branching, 
2  or  3  ft.  high;  lowest  leaves  lyrate;  upper  leaves  pinnately  divided 
or  the  uppermost  oblong-lanceolate  and  coarsely  serrate  oy  the  nar- 
rower ones  disposed  to  be  entire;  peduncles  8  to  12  in.  long;  heads 
IJ  in.  broad;  flower  black-purple  to  pinkish  white,  the  regular 
corollas  5  or  6  lines  long;  calyx-awns  3  lines  long-  fruit  an 
achene,  enclosed  in  the  persistent  involucre  and  bearing  tne  exserted 
calyx-awns. 

An  escape  from  the  gardens,  naturalized  by  waysides:  Berkeley; 
Solano  Co.,  etc.  Called  "Pin  Cushion"  by  children  at  East  Oak- 
land. 

99.  CAMPANULACE/E.     Bell-flower  Family. 

Herbs  with  milky  juice  and  alternate  simple  leaves.     Flowers  regu- 
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lar  and  complete,  o-merous  except  in  the  pistil.  Tube  of  the  calyx 
adnate  to  the  ovary,  its  limb  persistent,  usually  divided  down  to  the 
ovary.  Corolla  and  stamens  epigynous  or  semi-epigynous  (inserted 
where  the  calyx  becomes  free),  or  the  stamens  on  the  base  of  the 
corolla.  Style  single,  long,  with  2  to  5  stigmas.  Ovary  2  to  6-cfelled. 
Fruit  a  many-seeded  capsule.  '^ 

Capsule  dehiscent  on  the  side  by  small  valves  or  circular  perforations. 

Flowers  usually  alike;  corolla  more  or  less  campanulate  .  1.  Campanula. 

Flowers  of  two  kinds-  corolla  rotate 2.  Specularia. 

Capsule  irregularly  indehiscent;  flowers  of  2  kinds  on  the  one  plant 

3.  HETEROGODON. 

Capsule  dehiscent  at  the  apex  within  the  calyx;  calyx  clavate  and  strongly 
10-ribbed;  corolla  tubular-campanulate 4.  Githopsis. 

1.  CAMPANULA  L.     Bell-flower. 

Annual  or  perennial  herbs.  Calyx  with  6  narrow  lobes,  its  tube- 
short  and  broad.  Corolla  campanulate  or  nearly  so,  with  5  lobes. 
Filaments  dilated  at  base.  Stigmas  and  cells  of  the  ovary  3  to  5. 
Capsule  mostly  short,  opening  laterally  by  3  to  5  small  valve-like 
})erforations.     (Diminutive  of  Latin  campana,  a  bell.) 

Perennials;  style  filiform,  long-exserted;  capsule  hemispherical  or  short- 
turbinate,  the  openings  near  the  middle  or  base. 

Style  exceeding  tne  corolla 1.  C.  linnmfolia. 

iStyle  shorter  than  the  corolla. 
Leaves  sessile;  corolla-lobes  narrowly  lanceolate.  .  .  2.  C.  prenanthoides. 

I>eaves  petioled;  corolla-lobes  ovate-"Oblong 3.  C  Scouleri. 

Annuals;  style  included  in  the  corolla;  capsule  urn-shaped,  the  opening 
just  above  the  middle;  flowers  dimorphic 4.  C.  exiguo.. 

1.  C.  linnaeifolia  Gray.  About  1  ft.  high,  slender,  simple  or 
sparingly  branched  at  summit;  leaves  ovate-oblong,  crenulate  except 
at  base,  sessile  or  subsessile,  i  to  J  in.  long,  the  margins  retrorsely 
scabrous,  as  also  the  angles  of  the  stem;  peduncles  one  or  several 
towards  the  summit;  corolla  pale  blue,  campanulate,  5-cleft,  \  in.  , 
long;  calyx-lobes  lanceolate. 

Point  Reyes,  Davy^  northward  to  Mendocino  Co.     June-July. 

2.  C.  prenanthoides  Durand.  California  Hare-bell.  Peren- 
nial, slender,  erect,  1 J  to  2  ft.  high,  often  much  branched:  herbage 
minutely  rough-puberulent  or  almost  glabrous;  leaves  oblong-ovate 
OY  lanceolate^  sessile,  1  in.  long  or  less,  sharply  serrate;  flowers  mostly 
in  clusters  on  short  pedicels;  clusters  axillary,  or  the  upper  leaves 
reduced  and  the  inflorescence  racemose;  corolla  cylindrical  in  the 
bud,  4  or  5  lines  long,  2  or  3  times  the  length  of  the  subulate  calyx- 
lobes,  parted  into  linear-lanceolate  lobes;  capsule  hemispherical  or 
short-turbinate,  the  openings  near  the  middle  or  base. 

Wooded  hills,  near  the  coast  from  Monterfjy  northward;  Sierra 
Nevada  from  Placer  Co.  to  >It.  Shasta.     July. 

3.  C.  Scouleri  Hook.  Glabrous  perennial;  stem  slender,  erect, 
or  decumbent  at  base,  mostly  simple,  6  to  12  in.  high;  leaves  ovate  to 
lanceolate,  sharply  serrate,  j  to  1}  in.  long,  tapering  at  base  into  a 
margined  petiole;  flowers  on  filiform  peduncles,  solitary  in  the  axils 
or  terminal,  or  the  upper  leaves  reduced  to  minute  bracts  and   the 
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inflorescence  paniculate;   corolla  exceeding  or  twice  as  long  as  the 
subulate  calyx-lobes,  deeply  5-cleft  into  ovate-oblong  lobes. 
Bedwood  region  from  Marin  Co.  northward. 

4.  C.  exigua  Rattan.  Branching  from  the  base  and  diffuse,  2 
to  4  or  6  in.  high^^  short-hispid,  especially  at  base;  leaves  obovate, 
linear,  or  the  uppermost  subulate;  flowers  erect,  lateral  or  terminal 
on  the  branchlets,  two  kinds  on  the  same  plant: — one  with  slender 
and  rather  short  style  having  8  revolute  stigmas  at  apex  and  with  the 
dilated  bases  of  the  filaments  not  ciliolate;  the  other  kind  with  the 
style  longer,  conspicuously  club-shaped  and  merely  notched  at  apex, 
the  dilated  bases  of  the  filaments  ciliolate;  corolla  of  both  kinds  light 
blue,  2  to  4  lines  long;  calyx-lobes  subulate-linear,  nearly  twice  the 
length  of  the  turbinate  tube;  capsule  somewhat  urn-shaped,  with  3 
valvular  openings  just  above  the  middle. — (C.  angustifiora  Eastwood.) 

Summits  of  peaks  or  on  the  higher  ridges  of  the  Coast  Ranges:  Mt. 
Hamilton;  Mt.  Diablo  (where  first  collected  by  Rattan);  Mt.  Tamal- 
pais;  Mt.  St.  Helena.  The  above  description  chiefly  from  Mt.  Diablo 
plants  collected  by  Greene,  whence  in  particular  the  characterization 
of  the  two  kinds  of  styles  and  stamens  which  answer  to  the  description 
and  figures  of  Miss  Eastwood's  C.  angustifiora  and  C.  exigua  respect- 
ively. (Cf.  Proc.  Cal.  Acad.  Sci.  3d  Ser.  Bot.  i.  132,  Pi.  xi.)  Our 
material  is  scanty  but  in  all  probability  individual  plants  will  be 
found  possessing  only  one  sort  of  fiowers  and  this  may  commonly  be 
the  case.  The  corollas  are  also  of  two  kinds,  oblong-campanulate  and 
tubular.  The  oblong-campanuiate  corolla  is  associated  with  both 
sorts  of  styles  in  our  Mt.  Diablo  material;  Miss  Eastwood's  figure 
shows  a  tubular  corolla  associated  with  the  slender-styled  form 
(C.  angustifiora).  This  note,  it  is  hoped,  will  inspire  field-studies 
of  this  species  along  the  lines  suggested. 

2.  SPECULARIA    Heister.     Venus   Looking-glass. 

Annuals  with  leafy  slender  stems.  Flowers  in  the  axils  of  the 
leaves,  blue  or  purplish,  1  or  2-bracteolate.  Our  species  with  two 
kinds  of  flowers:  the  earlier  fertilized  in  the  bud,  with  undeveloped 
corolla  and  3  or  4  calyx-lobes;  the  latter  with  ordinary  flowers  and 
6-lobed  calyx.  Corolla  rotate  or  nearly  so,  5-lobed-or  -parted. 
Stigmas  and  cells  of  the  ovary  3,  sometimes  2  or  4.  Capsule  pris- 
matic or  cylindraceous,  dehiscent  by  small  valvular  openings  on  the 
sides  at  the  middle  or  near  the  summit.  (Latin  speculum,  a  looking- 
gluss. ) 

1.  S.  biflora  (R.  &  P.)  Gray,  Stems  erect,  simple  or  with  many 
branches  from  the  base,  8  to  15  in.  high,  retrorsely  scabrous-hispidu- 
lous  on  the  angles;  leaves  ovate,  mucronate,  sessile,  entire,  or  some- 
what crenate,  3  to  6  (or  the  lowermost  8  or  9)  lines  long;  flowers 
solitary  or  in  pairs  in  the  axils;  corolla  blue,  exceeding  the  linear- 
lanceolate  calyx-lobes;  capsule  4  lines  long,  sessile. — (Legouzia  biflora 
Britton.) 

Low   open   hills  of  the  inner  Coast   Ranges,  grain  fields  of  the 
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Sacramento  and  San  Joaquin  Valleys,  and  southwestward  to  Pajaro 
(H.  P.  Chandler).     Apr. -May. 

3.  HETEROCODON  Nutt. 

Annuals.  Like  Specularia  in  habit  and  the  flowers  of  two  kinds, 
the  earlier  with  3  or  4,  the  later  with  5  calyx-lobes  which  are  large 
and  leaf-like  and  much  longer  than  the  obpyramidal  tube.  Corolla 
open-campanulate,  6-lobed.  Capsule  3-celled,  3-angled,  bursting  by 
mostly  irregular  longitudinal  fissures  in  the  thin  spaces  between  the 
angles  or  ribs.  (Greek  heteros,  different,  and  kodon,  bell,  the  flowers 
campanulate  and  of  two  different  kinds.) 

1.  H.  rariflorum  Nutt.  Very  slender,  with  filiform  stems  IJ  to 
9  in.  high;  leaves  roundish,  IJ  to  6  lines  long,  sessile,  truncate  or 
subcordate  at  base,  sharply  toothed,  the  teeth  bristle-pointed  and  the 
margin  between  the  teeth  frequently  ciliate-bristly;  flower  solitary; 
calyx  sparsely  hispid,  its  lobes  3  to  5,  mostly  3  or  4,  when  4  or  5  one 
or  two  smaller;  flowers  solitary;  calyx-lobes  ovate,  foliaceous  and 
sparingly  toothed,  1  to  3  lines  long;  corolla  scarcely  evident,  or  the 
later  flowers  with  well  developed  light  blue  corolla  (the  short  lobes 
darker),  the  tube  1 J  to  2  lines  long;  style  apparently  short-puberulent. 

Coast  Ranges  (Berkeley,  Napa  Valley,  Lake  Co.  and  northward); 
Sierra  Nevada;  Southern  California.  Apr.,  or  as  late  as  July  in  the 
higher  mountains. 

4.  GITHOPSIS    Nutt. 

Annual  herbs.  Calyx-tube  cuneate,  strongly  10-ribbed,  adnate  up 
to  the  summit  of  the  ovary,  with  5  linear  foliaceous  lobes.  Corolla 
tubular-campanulate,  5-lobed.  Filaments  short,  dilated  at  the  base; 
anthers  long  and  linear.  Ovary  3-celled;  stigma  3-lobed.  Capsule 
coriaceous,  crowned  with  the  rigid  calyx-lobes  of  its  own  length, 
strongly  striate-ribbed,  many-seeded,  dehiscing  by  a  perforation  at 
the  apex  in  the  place  where  the  persistent  style  falls  away.  (Name 
from  Githago,  the  calyx  resembling  that  of  the  Corn-Cockle.) 

1.  G.  specuiarioides  Nutt.  Stems  simple  or  with  1  or  2  prolif- 
erous branches,  these  in  turn  sometimes  proliferous,  4  to  7  in.  high; 
herbage  retrorsely  rough-pubescent  or  glabrous;  upper  leaves  oblong, 
or  narrower,  3  to  5  lines  long,  the  lowermost  obovate,  1  or  2  lines 
long,  all  sharply  few-toothed;  calyx-lobes  3  to  8  lines  long,  eventually 
callous-ribbed,  shorter  than  or  3  or  4  times  as  long  as  the  corolla; 
corolla  purplish,  its  lobes  shorter  than  the  tube;  capsule  rigid, 
tapering  into  a  short  and  stout  peduncle. 

Open  ground  in  the  hill  country  of  the  Coast  Ranges  (Round 
Valley,  Napa  Valley,  Sonoma);  Sierra  Nevada.  The  var.  diffusa 
{G.  diffusa  Gray)  is  nearly  glabrous;  sinuses  of  the  calyx  hispidulous. 
— Vaca  Mountains;  Southern  California. 

100.   LOBELIACE/E.     Lobelia  Family. 

Herbs  with  alternate  leaves.  Flowers  in  racemes,  complete. 
Calyx-tube  adnate  to  the  ovary,  its  free  border  with  5  d\s»\AW^\.\cJ^^'a.  «^ 
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teeth.  Corolla  epigynous,  bilabiate,  2  lobes  in  the  upper  lip  and  3  ir> 
the  lower.  Stamens  5,  inserted  with  the  corolla,  but  generally  free 
from  it  and  alternate  with  its  lobes;  anthers  and  filaments  usually 
united  into  a  tube  about  the  style.  Ovary  2-celled;  style  1;  stigma 
capitate  and  girt  with  a  rim  of  hairs.  Juice  mostly  milky  and  acrid. 
Fruit  in  ours  a  many-seeded  1  or  2-celled  capsule. 

Stems  erect  or  ascending;  corolla  conspicuously  bilabiate;   capsule  com- 
monly 1  to  2  in.  long 1.  Bolelia. 

Stems  procumbent;  corolla-segments  only  slightly  unequal;  capsule  3^  in. 

long 2.  HOWELLIA. 

1.  BOLELIA   Raf. 

Dwarf  herbs  of  low  plains,  margins  of  vernal  pools,  sometimes  in 
the  mountains  or  in  saline  marshes.  Calyx-tube  (adnate  to  the  ovary) 
very  lonej  and  stalk-like.  Corolla  with  a  short  tube  and  ample  bila- 
biate linib;  lips  spreading,  the  larger  3-lobed,  the  smaller  2-cleft  with 
narrow  divisions.  Anther-tube  incurved,  one  or  two  of  the  anthers 
tipped  with  a  bristle-like  point.  Ovary  2-celled,  becoming  a  1-celled 
capsule  with  2  parietal  filiform  placentae.  Capsule  long  and  linear, 
crowned  with  the  persistent  calyx-lobes,  dehiscent  below  the  apex  by 
1  to  3  long  fissures.     (Anagram  of  Lobelia.) 

The  chief  character  used  in  the  discrimination  of  species  in  this 
genus  is  that  of  color,  but  it  is  to  be  said  that  extended  field  investi- 
gations on  the  part  of  the  author  show  this  character  to  be  exceed- 
ingly variable.  It  is,  therefore,  doubtful  if  most  of  the  species  here 
listed  are  more  than  color  forms.  B.  elegans  is,  however,  by  the 
structure  of  its  corolla,  quite  distinct  from  all  the  other  species,  which 
form  a  separate  group  of  which  B.  pulchella  is  taken  as  the  natural 
type.  Typical  B.  pulchella  as  here  closely  circumscribed,  has  a  very 
bright  and  characteristic  corolla,  which  when  once  seen  is  readily 
recognized  a  second  time.  This  species  has  two  diverging  lines  of 
variation,  one  reaching  towards  B.  concolor  with  disappearance  of 
yellow  in  the  corolla;  the  other  extending  to  B.  ornatissima  through 
B.  bioornuta  (not  within  our  limits)  and  ending  in  B.  humilis. 

Anther-tube  much  incurved,  nearly  hook-shaped 1.  B.  elegans. 

Anther-tube  straight  or  only  slightly  curved. 
Corolla  conspicuously  bilabiate.   ' 

Lower  lip  with  a  central  maroon  spot 2.  B.  concolor. 

Lower  lip  with  a  central  yellow  spot. 

Tube  shorter  than  calyx-lobes 3.  B.  pulchella. 

Tube  much  longer  than  calyx-lobes i.  B.  cusptdata.' 

Corolla  small  ana  pale 5.  i?.  ornatissima. 

Corolla  obscurely  bilabiate,  the  lobes  similar 6.  ^.  humilis. 

1.  B.  elegans  (Lindl.)  Greene.  Commonly  simple,  4  to  7  in. 
•high;  leaves  oblong  to  oblong-lanceolate,  J  in.  long;  corolla-tube 
campanulate;  the  upper  lip  cut  §  the  way  down,  the  segments 
ascending  and  parallel;  lower  lip  3-lobed  at  apex,  the  lobes  and 
lateral  parts  of  the  lx)dy  sky-blue  marked  with  darker  veinlets,  main 
portion  white  and  bearing  2  oblong  parallel  green  or  greenish  yellow 
spots;  side  of  throat  next  to  lower  lip  frequently  with  purple  spots 
and  yellow  lines;  stamen-column  long-exserted,  about  equaling  the 
upper  segments. — (Downingia  elegans  Torr.     B.  insignis  Greene.) 
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Beds  of  vernal  pools  (where  water  has  recently  stood),  on  the 
plains  of  the  Sacramento  Valley.  May.  Lower  lip  somewhat 
concave. 

2.  B.  concolor  Greene.  Branched  from  the  base  and  somewhat 
tufted  or  nearly  simple,  4  to  6  in.  high,  minutely  puberulent;  corolla 
light  blue;  base  of  lower  lip  or  all  of  it  below  the  lobes  or  divided 
part  with  a  well-defined  spot  or  area  of  dark  maroon;  upper  lip  cleft 
to  the  middle  only;  lobes  of  lower  lip  slightly  unequal;  stamen- 
column  little  exserted. 

Low  fields  near  Suisun.     May-June. 

Var.  tricolor  (B.  tricolor  Greene).  Lower  lip  with  the  transverse 
somewhat  quadrate  spot  of  dark  maroon  bordered  by  white,  this  color 
sometimes  extending  to  the  bases  of  the  violet  lobes;  throat  often 
with  yellow  folds.     Varying  into  the  next. 

3.  B.  puicheila  (Lindl.)  Greene.  Erect  or  ascending,  2  to  10 
in.  high,  usually  simple;  leaves  oblong-ovate  or  narrower,  J  in.  long; 
lower  lip  of  corolla  cleft  into  3  roundish  apiculate  lobes;  upper  lip 
deeply  2-cleft,  the  oblong-lanceolate  lobes  divergent  and  spreading; 
corolla  deep  blue,  the  center  of  the  lower  lip  yellow  with  a  white 
border,  this  somewhai  irregular  in  outline  but  sharply  defined 
against  the  violet;  side  of  throat  next  to  the  lower  lip  with  three 
dark  violet  spots  either  side  of  and  in  the  interval  between  a  pair  of 
narrow  yellow  folds  or  lines  which  join  the  yellow  field;  corolla-tube 
1  line  long,  the  limb  ample,  6  lines  broad  and  4  lines  deep,  the  lower 
lip  plane  and  at  a  right  angle  to  the  tube;  stamen-column  nearly  or 
quite  equaling  the  lobes  of  the  upper  lip. — (Downingia  puicheila 
Torr.) 

The  most  common  and  most  beautiful  species:  plains  of  the  Lower 
Sacramento  in  Solano  Co.;  abundant  and  of  rank  growth  in  salt 
marshes  near  Alvarado;  low  places  in  fields  between  Gilroy  and 
San  Felipe.     May-June. 

4.  B.  cusp i data  Greene.  Stems  very  slender  and  leaves  scarcely 
exceeding  1  line;  flowers  few;  lower  lip  of  the  corolla  broadly  trefoil- 
shaped,  broader  than  long;  lobes  broadly  ovate,  retuse  or  somewhat 
obcordate,  cuspidately  pointed,  the  terminal  half  violet,  the  lower 
portion  white;  undivided  part  of  lower  lip  yellow,  plane  or  nearly 
so,  that  is,  without  protuberances  or  folds;  lobes  of  the  upper  lip  IJ 
lines  long,  spatulate-obovate",  cuspidately  acute,  slightly  divergent, 
deep  violet;  anther-tube  scarcely  exserted  from  the  comparatively 
long  (IJ  lines)  and  narrow  coroluirtube. 

North  Coast  Kanges:  Los  Guilicos  and  Napa  Valleys.     May-June. 

5.  B.  ornatissima  Greene.  Erect,  slender,  2  to  6  in.  high,  simple 
or  branched  from  the  base;  tube  of  corolla  raised  into  a  protuberance 
at  base  of  upper  lip,  the  segments  of  which  are  coiled  backward  into 
a  ring;  basal  portion  of  lower  lip  with  4  short  folds,  the  center  white 
with  greenish  yellow  spots,  the  lobes  blue,  all  the  colors  very  pale; 
stamen-column  exserted  beyond  the  tube. 

Plains  of   the   Lower  Sacramento  between  Elmira  and  Cannon. 

33 
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May.     This  is,  doubtless,  a  reduced  form  of  B.  bicornuta  (Gray) 
while  the  next  is  a  still  further  reduction. 

6.  B.  humilis  Greene.  Very  dwarf,  1  in.  high;  calyx-segments 
unequal;  corolla  minute,  white,  1  line  long,  obscurely  bilabiate,  the 
ovate-oblong  acute  segments  not  very  unlike. 

Sonoma  Co. 

2.  HOWELLIA  Gray. 

Either  aquatic  or  of  muddy  margins  of  pools.  Flowers  more  or 
less  cleistogamous.  Calyx-tube  united  for  its  whole  length  to  the 
ovary,  the* limb  with  slender  segments.  Corolla  not  surpassing  the 
calyx,  its  very  short  tube  divided  nearly  to  the  base  on  the 
(apparently)  upper  side;  lobes  oblong,  nearly  equal,  three  united 
higner.  Ovary  1-celled,  the  filiform  parietal  placentse  each  with  3  to 
6  ovules.  Capsule  membranaceous,  bursting  irregularly  on  one  side. 
(In  honor  of  Thos.  Howell  of  Portland,  now  author  of  a  pioneer 
flora  of  Oregon,  Washington  and  Idaho.) 

1.  H.  linnosa  Greene.  Weak  and  procumbent,  the  branches  1  ft. 
long,  sometimes  matted;  leaves  lanceolate,  sessile,  entire,  1  in.  long; 
flowers  cleistogamous;  capsule  clavate-oblong^  J  in.  long,  crowned  by 
the  6  triangular  calyx-teeth. 

Muddy  shores:  Suisun.  May.  This  may  be  simply  a  terrestrial 
form  of  H.  aquatilis  Gray. 

101.    COMPOSIT>E.     Sunflower  Family. 

Annual  or  perennial  herbs  or  shrubs  with  alternate  or  opposite 
leaves.  Flowers  in  heads,  borne  on  the  enlarged  summit  of  the 
peduncle  (receptacle)  and  surrounded  by  the  bracts  ©f  the  involucre. 
Receptacle  with  bracts  subtending  the  flowers,  or  with  bristles  among 
the  flowers,  or  without  bracts  or  bristles  (naked).  Corollas  tubular 
and  S-tootlyjd  or  -lobed,  or  the  limb  strap-shaped  (or  ligulate)  and 
toothed  at  apex,  those  of  a  head  all  tubular  or  all  ligulate  or  of 
both  kinds.  When  both  kinds  are  present  the  flowers  with  the 
ligulate  corollas  occupy  the  margin  of  the  head  and  are  called  ray- 
flowers,  and  the  ligulate  corollas,  rays;  the  flowers  with  the  tubular 
corollas  occupy  the  center  and  are  called  disk-flowers.  Kay-floweru 
commonly  pistillate,  sometimes  perfect  or  neutral;^  disk-flowers  com- 
monly perfect,  often  staminate  or  pistillate.  Heads  with  both  ray-  and 
disk-flowers  am  called  radiate;  with  disk-flowers  only,  discoid.  Calyx- 
tube  united  with  the  ovary,  the  limb  when  present  called  a  pappus 
and  greatly  varied  in  structure,  consisting  of  awns,  hairs,  bristles, 
scales  or  paleae,  or  in  mai}^'  cases  appearing  as  a  mere  crown  or  ring  or 
wholly  obsolete.  Stamens  5;  filaments  free;  anthers  united  and 
forming  a  tube,  or  nearly  or  quite  free  in  Ambrosieai.  Style  divided 
above  into  2  long  branches  which  bear  stigmatic  lines  on  the  inside. 
Ovary  1-celled,  l-ovuled,  maturing  into  an  achene,  crowned  by  the 
pappus  when  that  is  present.  Pappus  commonly  persistent  and 
assisting  in  the  dispersion  of  the  l-seeded  fruit. 
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KEY  TO  THE  TRIBES. 

Heads  composed  wholly  of  perfect  flowers  with  ligulate  corollas;  llgule 
5-toothea  at  apex;  herbs  with  milky  juice;  leaves  alternate  or  radical. 

1.   ClCHORIE^. 

Heads  composed  of  ray-  and  of  disk-flowers  or  of  disk-flowers  only. 
Receptacle  covered  with   bristles;    heads  large;    flowers   conspicuous; 
corollas  cleft  into  long  narrow  lobes;  rays  none;  very  spiny  thistles 

or  thistle-like  plants ;  leaves  alternate 2.  Cyva^em. 

Receptacle  with  chaffy  bracts  (see  also  nos.  28  and  29). 
Rays  always  present,  conspicuous  or  inconspicuous;  disk-flowers  perfect; 
bracts  of  the  involucre  foliaceous  or  her  oaceous,  not  scarious;  pappus 
of  paleae  or  awns,  never  capillary. 
Involucre  of  1  series  of  equal  bracts,  each  embracing  or  enfolding  a 
ray-achene;  bracts  of  receptacle  often  in  a  single  series  between 
ray  and  disk;  leaves  alternate  or  opposite;  (annuals  except  two). 

6.  MADiE.f:. 
Involucre  of  1  to  several  series  of  bracts,  none  enfolding  ray-achenes; 
receptacle  very  chaffy;  leaves  mostly  opposite  or  radical 

7.  HELIANTHEiE. 

Rays  none;  leaves  alternate  (except  no.  69). 
Heads  unisexual  (except  no.  63),  small,  greenish  or  white;  corolla  of 

§istillate  flowers  none  or  a  rudiment;   anthers  nearly  or  quite 
istinct;  pappus  none;  fruit  usually  a  bur;  leaves  alternate  (the 

lower  opposite  in  no.  63) 8.  Ambrosie^. 

Heads  composed  of  both  pistillate  and  staminate  (or  perfect)  flowers; 
corolla  of  pistillate  flx)wers  filiform;  bracts  or  the  involucre  few 
or  none;  leaves  alternate  (except  no.  69);  white-woolly  annuals. 

9.  iNTJLRffi. 

Receptacle  naked  (without  bristles  or  chaffy  bracts,  except  nos.  28  and 

29);  leaves  alternate  (except  nos.  26,  36,  37,  38,  and  91). 

Bracts  of  involucre  in  1  or  2  series;  pappus  of  soft  capillary  bristles; 

both  disk-  and  ray-flowers  yellow  (except  no.  23).    .  .  8.  SENECiONEiE.  . 

Bracts   of  involucre  imbricated,  dry  and  scarious ;   pappus '  none   or 

reduced  to  a  mere  crown  or  ring;  flowers  white,  yellow  or  greenish; 

rays  present  or  absent;  leaves  usually  much  divided / 

4.   ANTHEMIDEiB. 

Bracts  of  involucre  in  few  series,  little  imbricated;  pappus  paleaceous, 
awn-like,  bristly  or  none;  flowers  yellow;- rays  present  (except  in 
no.  42) 5.  Heleniejs. 

Bracts  of  the  Involucife  many  and  imbricated,  often  dry  or  scarious; 
pappus  of  capillary  bristles;  ray^  none;  pistillate  corollas  mostly 
filiform ;  (pappus  none  and  bracts  few.  in  no.  75)    .   9.  iNULEiB. 

Bracts  of  involucre  well  imbricated;  disk-flowers  commonly  yellow,  the 
rays  of  the  same  or  different  color  or  none;  pappus  of  awns  or 
bristles  (or  of  short  scales  In  no.  76) 10.  Astere^. 

Bracts  of  the  involucre  equal  or  imbricated;  flowers  perfect,  white  or 
whitish;  rays  none 11.  Eijpatorie^. 


'i'^ 


Tribe  1.     Cichorieae.     Chicory  Tribe. 

Herbs  with  milky  juice  and  alternate  or  radical  leaves.  Receptacle 
naked  or  with  chaff'like  bracts.  Flowers  all  perfect  and  all  with 
ligulate  corolla,  the  ligule  5-toothed  at  apex.  Anthers  sagittate  or 
auricled  at  base,  commonly  appendaged  at  summit.  Style-branches 
stigmatic  on  their  inner  side  for  their  whole4ength. 

A.   Pappus  paleaceous  or  of  rigid  bristles. 

Pappus  paleaceous,  the  palesB  without  awns;    achenes  neither  ribbed  nor 
beaked. 
Flowers  blue;  receptacle  naked;  herbage  soft ...  1.  Cichorium,  p.  490. 
Flowers  yellow ;  receptacle  wi^h  chaff -like  t}racts;  thistle-like  plant    .  .  . 

2.  SCOLYMVS,  p.  490.       "^ 
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Pappus-bristles  (or  some  of  them)  plumose. 
Receptacle  naked. 
Achenes  not  beaked  nor  ribbed;  tall  annuals,  paniculately  branching 

above 8.  Ptiloria,  p.  491. 

Achenes  (at  least  the  inner)  with  a  slender  beak. 
Flowers  yellow;  achenes  6  to  10-ribbed;    low  branching  thistle-like 

biennial 4.  PiCRis,  p.  491. 

Flowers  purple ;  achenes  ribbed;  perennial  or  biennial  with  grass-like 

leaves 5.  Tragopogon,  p.  492. 

Flowers   white;   achenes  obscurely  ribbed;    stem  branching  above; 

annual 6.  Rafinbsqxjia,  p.  492. 

Receptacle  with  chaff-like  bracts;   at  least  the  inner   achenes   beaked; 

flowers  yellow;  stems  naked;  leaves  radical   .   7.  HYPOCBLfiRis,  p.  493. 

Pappus  paleaceous,  the  paleaceous  portion  short  or  often  very  long,  tipped 

with  a  long  or  short  bristle  or  awn  which  is  either  naked  or  barbellate, 

or  rarely  subplumose. 

Ligules  short,  the  head  in  anthesis  small;  bracts  of  the  involucre  equal 

but  with  shorter  ones  at  base,  all  membranous;  pappus-bristles  5. 

Palese  of  the  pappus  elongated,  cleft  at  tip,  the  short  bristle  or  awn 

proceeding  from  the  cleft;  peduncle  enlarged  at  summit;  heads  erect. 

8.  Uropappus,  p.  493. 
Palese  of  the  pappus  mostly  short,  abruptly  or  graduallv  passing  into  the 

awn;  peduncles  not  enlarged  at  summit;  heads  nodalng  in  the  bud. 

9.  MiCROSERis,  p.  494. 
Ligules  elongated,  the  heads  in  anthesis  showy;  bracts  of  the  involucre 

imbricated  in  several  series ;  pappus-bristles  10  or  more,  barbellate  or 
subplumose,  the  paleaceous  base  short  and  firm 

10.  SCORZONELLA,  p.  496. 

B.    Pappus  of  fine  soft  capillary  bristles,  scabrous  but  never  plumose; 

achenes  ribbed  or  nerved. 

Achenes  not  flattened;  receptacle  naked,  or  bristly  in  some  species  of  no.  11. 
Achenes  beakless;  stems  commonly  branching  or  the  plants  acaulescent. 

Pappus  mostly  soft  and  deciduous;  achenes  terete,  truncate     

11.  Malacothrix,  p.  497. 
Pappus  dull  white  or  tawny;  achenes  linear   .  .  12.  HiERACirM,  p.  498. 
Pappus  white;  achenes  columnar  or  fusiform   .  .  13.  Crepis,  p.  499. 
Achenes    with     a    slender     beak;     acaulescent  plants,    the   peduncles 

1-flowered 14.  Agoseris,  p.  499. 

Achenes  flattened;  receptacle  naked ;  leafy-stemmed  plants. 

Achenes  beaked ;  heads  in  a  panicle la.  Lactuca,  p.  501. 

Achenes  not  beaked;  heads.corymbed  or  umbellate  16.  Sonchxjs,  p.  501. 

Tribe  2.     Cynareae.      Thistle  Tribe. 

Thistles  or  thistle-like  herbs  with  alternate  prickly  leaves.  Heads 
large.  Bracts  of  the  involucre  imbricated,  usually  prolonged  into  a 
spine  or  bristle,  or  provided  with  a  membranous  edge.  Keceptacle 
bristly  or  hairy.  Flowers  all  perfect.  Rays  none.  Corollas  tubular^ 
cleft  into  long  narrow  lobes.  Anthers  long-tailed  at  the  base,  with 
elongated  appendages  at  the  tip.  Pappus  oristly  or  plumose,  rarely 
paleaceous. 

A.   Achenes  obliquely  or  somewhat  laterally  Inserted  on  the  receptacle. 

Heads  not  leafy-involucrate ;  pappus-bristles  or  -scales  in  2  or  3  rows  or 

none 17.  Centaurea,  p.  502. 

Heads  leafy-involucrate;  pappus-awns  in  2  series  ...  18.  Cnictjs,  p.  603. 

B.   Achenes  inserted  on  the  receptacle  by  their  very  base. 

Filaments  distinct. 
Pappus  paleaceous  and  double  (in  2  different  sets).  19.  Garthamus,  p.  508. 
Pappus  of  plumose  bristles,  united  at  base  and  deciduous  in  a  ring. 
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Bristles  of  the  pappus  in  several  series ;  achenes  somewhat  4-angled  .  . 

20.  Cynara,  p.  504. 
Bristles  of  the  pappus  in  a  single  series;  achenes  not  angled 

21.  CiRSiUM,  p.  604. 


Filanrents  united  below;  pappus  of  narrow  barbel  late  paleae 


SiLYBUM,  p.  509. 

Tribe  3.     Senecioneae.     Groundsel  Tribe. 

Herbs,  or  two  species  suffrutescent.  Leaves  alternate  or  radical. 
Bracts  of  the  involucre  little  or  not  at  all  imbricated,  mostly  in  1  or  2 
rows.  Receptacle  naked.  Flowers  of  both  disk  and  ray  yellow, 
except  Petasites.  Anthers  not  caudate.  Pappus-])ristles  soft,  com- 
monly copious,  most  often  white. 

A.    Radical  leaves  broad,  palmately  cleft  oY  parted. 

Cauline  leaves  scale-like;  flowers  subdioecious,  whitish;  pistillate  ooroUas 
distinctly  ligulate 23.  Petasites,  p>609. 

Cauline  leaves  similar  to  the  radical;  flowers  all  perfect  and  fertile, 
yellow;  rays  none 24.  Cacaliopsis,  p.  510. 

B.  Leaves  not  palmately  parted;  flowers  yellow. 

Bracts  of  the  involucre  linear,  rigid;  heads  rayless;  leaves  entire,  sessile, 

white-woolly  beneath 26.  Luina,  p.  510. 

Bracts  of  the  involucre  thin-herbaceous;  heads  radiate  or  rayless;  leaves 
various . 

Leaves  chiefly  opiwsite;  heads  large 26.  Arnica,  p.  611. 

Leaves  alternate ;  heads  large  or  small 27.  Senecio,  p.  511. 

Tribe  4.     Anthemideae.     Mayweed  Tribe. 

Strong-scented  or  aromatic  plants.  Leaves  alternate,  all  or  some  of 
them  finely  dissected,  pinnately  parted  or  pinnatifid,  except  one 
species.  Bracts  of  the  involucre  imbricated,  commonly  dry  and 
scarious  or  with  scarious  margins.  Receptacle  naked  or  with  chaff- 
like bracts.  Flowers  white,  yellow  or  greenish.  Rays  present  or 
none.  Anthers  not  caudate.  Pappus  none  or  a  short  scarious 
crown. 

A.    Receptacle  with  chaff-like  bracts. 

Heads  solitary,  terminating  leafy  branches  or  peduncles;   rays  14  to  20; 

annual 28.  Anthemis,  p.  614. 

Heads  in  a  terminal  corymb;  rays  4  or  5;  perennial 

29.  Achillea,  p.  514. 

B.    Receptacle  naked. 

All  of  the  flowers  with  a  corolla. 
Heads  solitary,  terminating  leafy  branches  or  peduncles. 

Rays  many,  conspicuous 80.  Chbysanthemum,  p.  516. 

Rays  none;  flowers  all  alike,  perfect,  greenish ;  annual 

81.  Matricaria,  p.  616. 

Heads  corymbose;  rays  none;  flowers  yellow;  perennial 

32.  Tanacetum,  p.  615. 


Heads  In  panicled  racemes  or  spikes,  small;   rays  none;  flowers  yellow 

or  purplish ;  shrubs  or  herbs 88.  Artemibia,  p.  616. 

Marginal  flowers  without  a  corolla;  heads  discoid. 


Heads  peduncled;  mature  achenes  borne  on  pedicels;  style  deciduous  .  . 

84.  COTULA,  p.  517. 
Heads  sesBile;  achenes  pointed  with  the  spine-like  persistent  style  .  .  .  •. 

85.  BOLITA,  p.  618. 


486  coMPOsiTiE. 

Tribe  5.     Helenieae.    8neezeweed  Tribe. 

Herbs  or  some  Eriophyllums  suffruticose.  Leaves  alternate  or 
opposite.  Flowers  in  all  our  species  yellow.  Rays  present  in  all  our 
species  except  Chsenactis.  Anthers  not  caudate.  Receptacle  naked. 
Bracts  of  the  involucre  in  1  or  2,  sometimes  in  3  or4(?)  series.  Pappus 
of  palese,  awns  or  bristles,  or  often  wanting. 

A.  Leaves  opposite;  herbage  glabrous,  pubescent  or  slightly  tomentose, 

never  white-woolly. 

Bracts  of  the  involucre  imbricated,  in  more  than  1  series;  pappus  none; 

succulent  perennial 86.  Jaxjmea,  p.  518. 

Bracts  of  the  involucre  in  a  single  series  and 

United  into  a  toothed  cup;  pappus  paleaceous  or  none;  annuals 

37.  Lasth&nia,  p.  619. 
Distinct;  pappus  of  paleee  or  bristles,  or  both,  or  none;  annuals  except  one. 

88.  Babia,  p.  619. 

B.  Leaves  alternate;   herbage  glabrous  or  In  several  genera  white-woolly. 

Ray-corollas  with  a  toothed  appendage  at  base  opposite  the  llgule ;  j^ppua 

none;  leaves  entire  or  denticulate;  annuals.  .39.  Monolopia,  p.  822. 
Ray-corollas  without  appendage  at  base. 
Pappus  present. 
Bracts  of  the  involucre  erect. 
Rays  conspicuous;  palese  firm,  blunt;  leaves  divided  or  incised;  peren- 
nial herbs  or  suffruticose  plants 40.  Ebiophyllum,  p.  622. 

Rays  very  inconspicuous;  paiiese  subulate;  leaves  narrowly  linear  and 

entire ;  slender  annual 41.  Rigiofappus,  p.  624. 

Rays    none   or   the    marginal   corollas   palmately   enlarged;   leavea 

divided;  annuals 42.  CHiENACTis,  p.  624. 

Bracts  of  the  involucre  reflexed;  rays  usually  drooping;  palesB  short- 
pointed;  leaves  often  decurrent;  perennial  herbs 

43.  HELENroM,  p.  626. 
Pappus  none;  leaves  pinnately  parted ;  low  annual.     

44.  BLENNOSPEBlfA,  p.  626. 

Tribe  6.     MadieaB.    Tar  weed  Tribe. 

Ours  annuals  (except  one  species  of  no.  45  and  no.  54).     Herbage 

flandular,  viscia  or  heavy-scented  (except  nos.  68,  64,  and  56). 
icaves  alternate  or  opposite.  Bracts  of  the  involucre  in  a  single 
series,  each  partly  or  completely  enclosing  an  achene.  Bracts  of  the 
receptacle  commonly  in  a  single  series  between  disk-  and  ray-flowers 
and  often  united  into  a  cup,  or  sometimes  scattei*ed  among  the  disk- 
flowers.  Rays  always  present,  showy  or  inconspicuous.  Anthers  not 
caudate.  Ray-achenes  always  fertile,  without  pappus  (except  nos.  61 
and  64);  disk-achenes  fertile  or  sterile,  their  pappus  paleaceous,  awn- 
like or  none. 

A.    Ray-achenes  laterally  compressed,  completely  enfolded  by  the  OTeply 
sulcate  bracts  of  the  involucre  which  are  strongly  carinate  on  the  back. 

Rays  showy  or  inconspicuous;  disk-flowers  few  to  many;  mostly  tall  plants. 

46.  Madia,  p.  o27. 
Rays  inconspicuous;  disk-flowers  one;  low  slender  plants 

46.  HARP^OCABFUS,  p.  628. 
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B.  Ray-achenes  turgid  or  somewhat  obcom pressed,  half  enclosed  by  the 

bracts  of  the  involucre  which  are  rounded  on  the  back. 
Achenes  of  ray  without  pappus. 
Rays  5  to  40,  2  or  3-lot>ea  or  -toothed;  disk-achenes  with  or  without  pappus ; 
leaves,  at  least  at  base,  not  entire. 
Leaves  not  spiny,  commonly  viscid  and  glandular. 
Receptacle  flat;  rays  5  to  25,  always  (?)  3-lobed;  bracts  of  involucre  and 

of  receptacle  at  length  deciduous 47.  Hemizonia,  p.  529. 

Receptacle  convex;  rays  about  15,  3-lobed;  bracts  of  involucre  and  of 
receptacle  persistent,  the  outer  beset  with  clavate  processes  .... 

48.  HOLOCARPHA,  p.  531. 

Leaves  (at  least  the  upper)  spinose  and  rigid,  little  viscid  or  glandular; 
rays  25  to  40,  2-lobed ;  bracts  of  involucre  and  of  receptacle  persistent 
or  deciduous,  not  beset  with  processes  .  .49.  Centrohadia,  p.  532. 
Rays  1  to  5  (or  8),  broad  and  palmately  3-lobed ;  achenes  with  paleaceous 

pappus;  leaves  all  narrowly  linear  and  entire 

50.  Calycadbnia,  p.  533. 

Achenesof  ray  with  pappus;  disk-achenes  with  plumose  pappus 

•  51.  Blbphabizonia,  p.  534. 

C.  Ray-achenes  obcompressed  or  clavate,   completely  enfolded    by  the 

bracts  of  the  involucre,  which  at  base  have  thin  margins 

and    flattish    backs. 

Achenes  in  fruit  not  expanding;  pappus  present  or  none. 
Vernal  annuals ;  ravs  8  to  20,  commonly  showy,  yellow,  white,  or  yellow 

tipped  with  white 52.  Blepharifappxjs,  p.  636. 

Summer  plants ;  rays  5,  comparatively  inconspicuous. 
Annuals;   heads  clustered;  bracts  of  receptacle  distinct ;  rays  pale  yel- 
low; pappus  none 53.  Lagophylla,  p.  538. 

Perennial;  neads  solitary;  bracts  of  receptacle  connate;  flowers  white 

or  rose-tinged ;  pappus  present 54.  Holozonia,  p.  539. 

Achenes  in  fruit  expanding  into  an  open  globose  head;  pappus  silvery- 
scarious,  the  longer  set  of  paleae  longer  than  the  achenes 

55.   ACHYRACHANA,  p.  539. 

Tribe  7.     HeliantheaB.     Sunflower  Tribe. 

Herbs  with  mostly  opposite  or  radScal  leaves.  Herbage  commonly 
with  balsamic-resinous  juice.  Rays  present,  almost  always  showy. 
Bracts  of  the  involucre  herbaceous  or  foliaceous.  or  at  least  not 
scarious.  Receptacle  with  chaff-like  bracts,  each  subtending  a  flower. 
Anthers  not  caudate.  Pappus  paleaceous,  of  rigid  awns,  or  cup-like, 
never  of  capillary  bristles.  Achenes  thick  or  flattened  contrary  to 
the  subtending  chaffy  bract,  never  parallel  with  it. 

A.  Bracts  of  the  Involucre  in  2  to  several  series. 

Involucre  of  2  series  of  similar  bracts;  flowers  white;  leaves  opposite 

66.  ECLiPTA,  p.  640. 
Involucre  imbricated,  its  bracts  in  several  series;  flowers  yellow. 
Rav-flowers  maturing  achenes;  low  perennials  with  broad  radical  leaves. 

Pappus  none 67.  Balsamorrhiza,  p.  540. 

Pappus  present 68.  Wybthia,  p.  641. 

Ray-flowers  not  maturing  achenes. 
Pappus  persistent;  achenes  thick,  not  notched  at  summit;  leaves  alter- 
nate, except  the  lowest;  tall  annuals  or  perennials 

69.  Helianthxjs,  p.  642. 
Pappus  caducous ;  achenes  compressed,  notched  at  apex ;  leaves  chlefly.- 
or  all  radical;  perennial 00.  Hbijamthslla,  p.  548. 
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B.  Bracts  of  the  involucre  in  2  dissimilar  series  ("double");  flowers  yellow. 

Leaves  opposite,  simple  or  pinnately  parted;  pappus  of  persistent  barbed 
awns 61.  Bidbns,  p.  548. 

Leaves  chiefly  radical,  or  alternate,  dissected  into  narrowly  linear  or  fili- 
form lobes ;  pappus  not  of  barbed  awns.    .  .  .62.  Leptosynb,  p.  644. 


'1^ 


Tribe  8.     AmbrosieaB.     Ragweed  Tribk. 

Coarse  homely  weeds  with  small  greenish  or  white  heads.  Leaves 
alternate  or  the  lowest  opposite  in  no.  63.  Flowers  unisexual,  the 
staminate  and  the  pistillate  in  separate  heads  (the  staminate  in  a 
raceme  or  cluster  above  the  pistillate,  which  are  few  and  axillary)  or 
in  the  same  head  (solitary  in  the  axils).  Receptacle  of  the  staminate 
or  of  the  perfect  heads  with  chaff-like  bracts.  Kays  none.  Corolla  of 
pistillate  flowers  none  or  a  mere  rudiment.  Anthers  distinct  or 
scarcely  coherent,  not  caudate.  Pappus  none.  Fruit  commonly  a 
bur. 
Heads  containing  both  staminate  and  pistillate  flowers,  the  latter  at  the 

margin;  involucre  of  4  or  5  rounded  united  bracts  .  63.  Jva,  p.  645. 
Heads  unisexual,  both  pistillate  and  staminate  on  the  same  plant;  involucre 
of  pistillate  heads  closed  and  bur-like,  only  the  style-branches  exserted; 
staminate  heads  in  a  raceme  or  spike,  their  involucres  open. 
Involucral  bracts  of  the  staminate  heads  united. 
Pistillate  involucre  beaked  at  apex  and  armed  near  the  beak  with  a 

single  row  of  short  prickles 64.  Ambbosia,  p.  545. 

Pistillate  involucre  with  1  to  4  beaks  and  armed  with  several  rows  of 

prickles 65.  Fransbbia,  p.  546. 

Involucral  bracts  of  staminate  heads  distinct;  involucre  of  pistillate  neadLs 
maturing  into  a  stout  bur 66.  Xanthitth,  p.  546. 

Tribe  9.     InuleaB.     Everlasting  Tribe. 

Annual  or  perennial  herbs.  Herbajije  mostly  white- woolly  (except 
Pluchea).  Leaves  alternate  (opposite  in  Psilocarphus),  entire,  or  more 
or  less  dentate  in  Pluchea  and  Adenocaulon.  Heads  small;  rays  none. 
Bracts  of  the  involucre  frequently  white  or  scarious.  Pistillate 
flowers  mostly  with  filiform  corollas.  Sterile  flowers  either  perfect  or 
staminate.  Anthers  caudate  at  base.  Style-branches  stigmatic  to  the 
unappendaged  summit.     Pappus  capillary  or  none. 

A.  Receptacle  with  bracts  (chaffy);  involucral  bracts  few  or  none;  woolly 

annuals. 

Fruit-bearing  bracts  each  enclosing  its  achene  and  falling  away  with  it. 
Achenes  gibbous,  the  corolla  and  style  borne  laterally ;  pappus  none. .  .  . 

67.  MiCBOFUS,  p.  547. 
Achenes  straight  or  only  slightly  curved,  the  corolla  and  style  borne  at 

its  apex;  pappus  none. 
Receptacle  slender  or  columnar;  leaves  alternate 

68.  Styloclinb.  p.  648. 
Receptacle  globose ;  leaves  opposite 69.  Psilocabphto,  p.  648. 

Fruit-bearing  bracts  open,  merely  subtending   the  achenes,  persistent; 
pappus  none 70.  Evaz,  p.  549. 

Bracts  of  2  kinds,  the  lower  loosely  enclosing  the  pistillate  (fertllei  flowers,  ' 
the  others  chaff-like  and  surrounding  a  central  cluster  of  both  pistil- 
late and  sterile  flowers  whose  achenes  bear  pappus .... 

71.  FiLAOO,  p.  549. 


8UNPIX)WER    FAMILY.  489 

B.  Receptacle  without  bracts  (not  chaffy);  Involucral  bracts  many  (except 

no.  76);  perennials  or  annuals. 

Pappus  present;  achenes  naked. 
Bracts  of  the  involucre  scarious;  herbage  woolly. 
Flowers  all  fertile,  perfect  and  pistillate  in  the  same  head  ....... 

72.  Gnaphalium,  p.  650. 

Flowers  dicedous 78.  Anaphalis,  p.  552. 

Bracts  of  the  Involucre  dry  but  not  scarious;  herbage  not  woolly 

74.  Pluchea,  p.  552. 
Pappus  none;   achenes  bearing  stipitate  glands;    leave?  broad,   woolly 
beneath 75.  Adenocaulon,  p  558. 

Tribe  10.     Astereae.    AsxiSR  Tribe. 

Annual  or  perennial  herbs  or  shrubs,  with  bland  watery  juice, 
scentless  herbage  (the  foliage  sometimes  gummy  or  resinous)  and 
alternate  leaves.  Receptacle  naked.  Bracts  of  the  involucre  com- 
monly well  imbricated.  Disk-flowers  yellow  (except  in  some 
Lessingias  and  Pentachaetas),  perfect  in  all  ours  except  Baccharis. 
Kays  present  or  absent.  Anthers  not  caudate  at  base.  Pappus  of 
awns  or  bristles  (except  Bellis). 

A.  Flowers  of  both  disk  and  ray  yellow  (except  in  Pentachaeta);  rays  present 

(except  In  no.  83  and  one  species  of  nos.  78,  80  and  82). 

Pappus  of  several  short  scales;  heads  very  small ...  76.  Gutiekbbzia,  p.  558. 

Pappus  of    several    caducous    awns    or  bristles;    heads  large  and   very 

gummy;  involucral  bracts  often  squarrose;  leaves  not  narrow,  mostly 

serrate;  perennial  herbs 77.  Gbindblia,  p.  S54. 

Pappus  of  persistent  bristles. 
Bristles  8  to  5  (Sometimes  obsolete);  low  annuals  with  filiform  stems  and 

leaves 78.  PENTACtfiETA,  p.  556. 

Bristles  many. 

Ray-achenes  without  pappus  or  the  pappus  a  reduced  crown 

79.  Hetebotheca,  p.5  66. 
Ray-achenes  (when  present)  with  pappus  like  that  of  disk. 
Pappus  often  of  2  kinds;   the  inner  capillary,  the  outer  very  short 

and  scale-like  or  obsolete 80.  Chbysopsis,  p.  557. 

Pappus  of  one  kind. 
Evergreen  shrubs. 
Heads  solitary  at  the  ends  of  the  branches:  pappus  permanently 

white 81.  Stenotds,  p.  558. 

Heads  in  cymose  or  corymbose  clusters;  pappus  in  age  reddish. .  . 

82.  Ebicahebia,  p.  659. 
Suff rutescent  or  herbaceous  plants ;  heads  in  corvmbs  or  panicles. 
Rays  none;  corolla  throat  ventricose  .  .  .  .88.  Isoooma,  p.  560. 
Rays  present;  corolla  not  ventricose   .    .  .  84.  Solidago,  p.  560. 

B.  Flowers  yellow,  white,  or  purple;  rays  none,  but  the  outer  corollas  often 

enlarged  and  more  deeply  cleft  on  the  Inner  side. 

Heads  small,  turbinate  or  campanulate ;  pappus  p  resent,  its  bristles  com- 
monly numerous  and  reddish  brown  in  age ;  annuals 

85.  Lessinoia,  p.  561. 

C.  Flowers  of  the  disk  yellow  (sometimes  changing  to  purple);  rays  never 

yellow,  always  fjresent  (but  so  Inconspicuous  as  to  appear  wanting 
in  one  species  of  Aster  and  of  Erlgeron). 

Pappus  none;  heads  on  scape-like  peduncles;  rays  white  or  pink-tinged; 
ours  perennial  herb     86.  Bellis,  p.  564. 
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Pappus  of  disk-achenes  of  numerous  capillary  bristles. 
Pappus  reddish  or  rusty  brown;  pappus  of  ray  scanty  or  none;  perennial 

nerbs 87.  Corethrogtnb,  p.  ^. 

Pappus  dull  white;  pappus  of  ray  similar  to  dislc. 
Bracts  of  the  involucre  mostly  in  2  or  more  series,  usually  with,  her- 
baceous tips;  rays  usually  numerous;  perennial  or  annual  herbs.  .  . 

88.  Aster,  p.  566. 
Bracts  of  the  involucre  in  1  or  2  series,  without  distinctly  herbaceous 

tips;  rays  very  numerous  and  narrow;  perennial  or  biennial  herbs. 

89.  Erigeron,  p.  567. 

D.    Flowers  whitish  or  yeilowish,  dioecions;  rays  none. 
Ours  shrubs  except  one 90.  Baccharis,  p.  569. 

Tribe  11.     EupatorieaB.      Eupatory  Tribe. 

Ours  herbs  or  suffrutescent  plants  with  white  or  flesh-colored 
perfect  disk-flowers  and  no  rays.  Receptacle  naked.  Anthers  not 
caudate  at  base.     Style-branches  stigmatic  only  below  the  middle. 

Leaves  opposite;  pappus  of  awns  and  paleae   .  .  .  91.  Trichocoronis,  p.  570. 
Leaves  alternate ;  pappus  of  bristles  only 92.  Goleosanthus,  p.  671. 

Tribe  1.     CichorieaB.     Chicory  Tribe. 

1.  CICHORIUM  L. 

Perennial  herb,  the  leaves  mostly  radical,  those  of  the  stiff  branch- 
ing stem  reduced  and  bract-like.  Flowers  blue,  in  sessile  heads. 
Receptacle  without  bracts.  Bracts  of  the  oblong  involucres  herba- 
ceous, in  2  series,  the  outer  4  or  6,  somewhat  spreading,  the  inner 
about  8,  erect.  Achenes  5-angled,  truncate,  beakless.  Jruppus  of  2 
or  3  series  of  short  bliint  paleae.     (Altered  from  the  Arabic  name.) 

1.  C.  Intybus  L.  Chicory.  Stems  erect  from  a  deep  taproot,  2 
to  4  ft.  high;  radical  leaves  ruucinate-pinnatifld;  heads  in  sessile 
clusters  along  the  nearly  naked  branches;  flowers  rarely  white. 

Waste  lields,  escaped  from  gardens:  Berkeley,  Oakland,  etc. 
Root  used  as  a  substitute  for  coffee. 

2.  SCOLYMUS    L. 

Erect  glabrous  thistle-like  herb.  Leaves  alternate,  rigid,  sinuate- 
dentate  or  pinnatifid,  decurrent,  the  lobes  spinescent.  Heads  rather 
large,  terminal  and  lateral,  sessile.  Flowers  yellow.  Bracts  of  the 
involucre  in  few  rows,  ecarious-margined  and  spinescent-tipped, 
subtended  by  foliaceous  bracts.  Receptacle  chaffy,  the  chaff  mora 
or  less  embracing  the  beakless  achenes.  Pappus  a  crown  of 
scarious  unequal  paleae.     (Old  Greek  name.) 

1.  S.  Hispanicus  L.  Goldex  Thistlk.  Native  of  the  Medit- 
erranean Region,  naturalized  at  Los  Gatos.  Leaves  and  stalks  used 
as  food  in  Spain. 

Rhagadiolus  Juss.  Annual  herbs  with  yellow  flowers.  Bracts 
of  the  involucre  in  a  single  row,  narrow,  rigid,  incurved,  enfolding 
the   marginal  achenes,  stellately  spreading  in  age,  sparingly  hispio. 
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Receptacle  naked.  Achfenes  6  to  lO-ribbed,  the  ribs  barbellate. 
Pappus  of  outer  achenes  a  crown  of  denticulate  or  fimbriate  scales; 
pappus  of  inner  achenes  double,  the  inner  set  consisting  of  bristles 
paleaceous-dilated  towards  the  base,  the  outer  set  consisting  of  short 
scales  or  none. 

R.  Hedypnois  All.  At  first  nearly  simple  and  about  10  in.  high, 
later  becoming  more  or  less  widely  branched  and  2  or  3  ft.  high; 
leaves  variable  in  shape,  the  radical  petioled  and  often  lobed,  the 
cauline  sessile,  entire,  serrate,  or  with  a  few  coarse  salient  teeth; 
flowering  heads  J  in.  in  diameter  or  less,  on  naked  or  sparingly  leafy 
peduncles. — European  weed,  becoming  naturalized  in  Sonoma  Co., 
Miss  Eastwood^  and  Mariposa  Co.,  Congdon^  ace.  to  Robinson. 

ScoRzoNERA  L.  Ours  a  perennial  herb.  Heads  borne  on  very 
long  peduncles.  Flowers  yellow.  Bracts  imbricated  in  several  series, 
the  outer  ovate,  the  inner  lanceolate,  all  acuminate.  Receptacle 
naked.  Achenes  many-ribbed,  beakless.  Pappus-bristles  in  several 
series,  unequal,  serrulate  or  more  or  less  soft-hairy,  some  often 
longer  and  naked  at  the  apex. 

S.  HisPANiCA  L.  Viper's  Grass.  Plants  2  to  3  ft.  high;  herbage 
glabrous  and  glaucous;  leaves  oblong,  serrulate,  tapering  to  a  petiole 
at  base,  1 J  ft.  long  or  less;  heads  in  anthesis  2  in.  in  diameter,  nodding 
in  the  bud. — Garden  plant,  native  of  Europe,  cultivated  for  the  sake 
of  its  carrot-like  roots,  becoming  naturalized  in  Knight's  Valley  and 
around  Calistoga,  Miss  Eastwood. 

3.  PTILORIA  Nutt. 

Tall  and  rather  slender  annual  herbs,  paniculately  branching 
above.  Leaves  mncinate,  reduced  above  to  herbaceous  bracts. 
Heads  small,  3  to  12-flowered.  Flowers  pink  or  flesh-color,  open  in 
the  early  morning,  the  ligules  all  equal.  Involucre  cylindrical  or 
rarely  campanulate,  its  inner  bracts  linear  and  equal,  witn  some  short 
calyculate  outer  ones.  Receptacle '  flat,  naked.  Achenes  oblong  or 
short-linear,  strongly  angled,  glabrous,  often  rugose,  truncate  at  both 
ends,  the  broad  base  hollowed  at  the  insertion.  Pappus-bristles 
white,  plumose.  (Greek  ptilon,  feathers  or  down,  referring  to  the 
pappus. ) 

1.  P.  virgata  (Benth.)  Greene.  Herbage  glabrous;  stem  rigid, 
virgate  or  with  virgate  branches,  1  to  4  ft.  nigh;  upper  leaves  linear, 
small  and  entire;  lower  oblong  or  spatulate,  often  sinuate  or  pinnat- 
ifid;  heads  3  to  4  lines  long,  subsessile  along  the  naked  virgate 
branches,  4  to  8-flowered;  achenes  subclavate  or  oblong,  rugose- 
tuberculate  between  the  ribs;  pappus  clear  white,  plumose  almost 
throughout. — (Stephanomeria  virgata  Benth.) 

Common  on  open  cafion  sides.  Aug.-Sept.  P.  canbscens  Greene 
is  a  form  of  the  Bay  Region  characterized  as  **  hoary  tomentose  when 
young,  achenes  larger  and  less  tuberculate,  pappus  slightly  longer 
and  of  fewer  bristles.'*     This  needs  comparative  study. 

4.  PICRIS  L. 

Coarse  rough-bristly  branching  biennial  with  leaC^  «UkTD&.    ^^A&a^ 
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short-pedunded,  terminal  or  along  the  branches.  Flowers  yellow. 
Beceptacle  without  bracts.  Outer  bracts  of  involucre  loose  and 
spreading,  ovate,  bristly-margined  and  spinescent  at  tip;  inner  bracts 
erect,  linear-lanceolate.  Acnene  somewhat  flattenea,  transversely 
rugose,  ours  with  a  long  and  slender  beak  and  bearing  a  pappus  of 
densely  plumose  bristles.     (Greek  pikros,  bitter.) 

1.  P.  echioides  L.  Bristly  Ox-tongue.  Two  to  3  ft.  high; 
stem  hispid  with  barbed  hairs;  leaves  narrowly  oblong  or  the  lower 
oblanceolate,  sessile,  rough-hispid;  bracts  of  the  outer  involucre  6, 
subcordate  at  base;  inner  bracts  long-acuminate,  bearing  just  beloW 
the  tip  a  pinnatifid  bristle  or  appendage;  achenes  reddish,  the  body 
IJ  lines  long,  the  beak  as  long  or  longer;    pappus  copious,  white. 

Wayside  summer  weed,  naturalized  from  Europe:  abundant  in  the 
Suscol  Hills  and  at  West  Berkeley;  Mowry's,  Alameda  Co.,  Davy; 
Santa  Clara  Valley  (?). 

5.  TRAGOPOGON   L. 

Stout  glabrous  biennial  or  perennial  herbs,  somewhat  succulent. 
Leaves  grass-like,  entire,  clasping.  Heads  large,  long-peduncled, 
opening  in  the  early  morning,  usually  closed  by  midday.  Flowers 
in  ours  purple.  Involucre  narrowly  campanulate.  Involucral  bracts 
in  1  series,  nearly  equal,  lanceolate,  acuminate,  united  at  the  very 
base.  Keceptacle  naked.  Achenes  muricate,  5  to  10-ribbed,  long- 
beaked  or  the  outermost  beakless.  Pappus  ample,  its  bristles  long- 
plumose.     (Greek  tragos,  a  goat,  and  pogon,  a  beard.) 

1.  T.  porrifolius  L.  Salsify.  Stems  from  a  stout  root,  very 
leafy  at  base,  1  to  2  ft.  hieh;  leaves  linear-lanceolate,  long-acuminate; 
peduncle  thickened  and  hollow  below  the  head;  heads  in  fruit  2  in. 
high;  flowers  deep  purple;  achenes  cylindric,  J  in.  long,  the  beak 
nearly  twice  as  long. 

Waste  places,  escaped  from  gardens:  Berkeley.     June- July. 

6.  RAFINESQUIA   Nutt. 

Stout  leafy  glabrous  branching  annuals.  Leaves  toothed  or  pin- 
natifid. Panicle  more  or  less  corymbosely  branching.  Heads  16  to 
30-flowered.  Involucre  in  anthesis  conical-cylindraceous.  Flowers 
white,  the  ligules  unequal.  Receptacle  flat,  naked.  Achenes  terete, 
with  a  few  obscure  ribs,  tapering  into  a  slender  beak,  excavated  at 
the  insertion,  but  without  callous  thickening.  Pappus-bristles  cap- 
illary, 10  to  16,  long-plumose  from  the  base  to  near  the  tip.  (C.  S. 
Rafinesque,  1783-1840,  American  naturalist,  celebrated  for  nis  genius 
and  eccentricity.) 

1.  R.  Calif o mica  Nutt.  Stem  robust,  sometimes  almost  fistulous 
below,  branching  above,  IJ  to  6J  ft.  high;  leaves  oblong  in  outline, 
pinnatifid  to  denticulate  or  almost  entire,  sessile  and  auriculate- 
clasping  or  the  lowermost  narrowed  to  a  winged  petiole,  6  in.  lone 
or  less,  those  of  the  inflorescence  reduced  to  herbaceous  bracts;  heads 
in  fruit  f  in.   high;    main  involucral  bracts  11   to  15,   linear  or 
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lanceolate-acuminate,  and  with  some  loose  subulate  ones  at  base; 
beak  of  achene  as  long  as  the  body;  pappus  dull  white. — (Nemoseris 
Califomica  Greene.) 

Shady  or  moist  places  in  the  hill  country  of  the  Coast  Ean^es: 
Pt.  Arena;  Oakland  Hills;  Mt.  Diablo;  Santa  Cruz  Mountains; 
Monterey  Co.  and  southward  to  Southern  California.     June. 

7.  HYPOCH/ERIS    L. 

Herbs.  Stems  naked,  bearing  a  solitary  head  or  a  somewhat  corym- 
bose cluster  of  long-peduncled  heads.  Flowers  yellow.  Leaves  in  a 
radical  clust^  or  rosette,  toothed  ot  pinnatifld.  Involucre  campan- 
ulate'  or  cylindrical,  its  bracts  rather  few,  lanceolate,  imbricated, 
appressed,  the  outer  ones  successively  shorter.  Beceptacle  flat,  its 
scarious  chaffy  bracts  thin  and  narrow.  Achenes  glabrous,  upwardly 
scabrous,  the  body  10-ribbed,  narrowly  oblong  or  fusiform,  tapering 
upward  into  a  slender  beak,  or  the  outermost  truncate.  Pappus  of 
plumose  bristles,  some  of  the  outer  often  shorter  and  naked.  (Greek 
name  used  by  Theophrastus  for  some  cichoriaceous  plant. ) 

1.  H.  glabra  L.  Glabrous  annual;  stems  several,  erect,  simple  or 
mostly  corymbosely  branched,  9  to  18  in.  high;  leaves  broadest  above, 
denticulate,  broadly  toothed  with  triangular  sinuses,  orsaliently  lobed; 
heads  campanulate;  ligules  scarcely  longer  than  the  involucre;  outer- 
most achenes  truncate  at  summit,  the  others  all  beaked. 

Naturalized  weed,  not  uncommon  in  cultivated  fields.     May-June. 

H.  RADIO  AT  A  L.  Gosmore.  Stems  several  from  a  fleshy  perennial 
root;  leaves  hispid  with  spreading  hairs,  pinnatifld  below  the  large 
terminal  lobe  into  oblong  obtuse  lobes;  rays  longer  than  the  involucre, 
which  is  disposed  to  twist  slightly  after  an  thesis;  achenes  all  beaked. 
— Lawns  at  Berkeley,  flowering  in  summer  and  autumn.  Leafy 
bulblets  or  rosettes  often  form  in  the  axils  of  the  inflorescence, 
particularly  late  in  the  season. 

8.  UROPAPPUS   Nutt. 

Nearly  acaulescent  annuals.  Leaves  pinnatifld  with  mostly  sub- 
ulate or  acuminate  lobes  or  entire.  Peduncles  enlarged  at  summit, 
naked,  each  bearing  a  single  head.  Heads  oblong,  erect;  ligules 
short,  the  heads  in  anthesis  small.  Main  bracts  of  the  involucre 
about  equal,  but  with  shorter  ones  at  base,  all  membranous.  Achenes 
10  to  12-ribbed.  Pappus-paleas  5,  elongated,  tipped  with  a  verv 
short  awn  or  bristle  wnich  proceeds  from  the  cleft  summit.  (Greek 
oura,  a  tail,  and  pappos,  pappus,  on  account  of  the  bristle-like  append- 
age to  the  palese. ) . 

Pappus  clear  white,  soft,  deciduous  from  the  black  achenes.l.  U.  lineaHfolitis. 
Pappus  dull  brown  or  sordid,  of  firm  texture,  persistent  on  the  light  colored 
achenes. 

Palea  longer  than  the  awn  of  the  pappus 2.  U.  Lindleyi. 

Paleamuch  shorter  than  the  awn  of  the  pappus.  .  .  .  8.  I/,  macrochxtus . 

1.  U.  linearifolius  (DC.)  Nutt.  Stems  or  peduncles  often  several 
from  the  base,  erect,  9  to  18  in.  high,  in  robust  plants  thickened  or 
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fistulous  under  the  oblong  head;  leaves  linear  (3  to  6  in.  long  and  1 
to  2  lines  wide)  and  with  2  or  8  to  several  pairs  of  more  or  less  remote 
salient  lobes;  head  at  maturity  (after  the  achenes  have  spread)  1^  to 
If  in.  broad;  achenes  attenuate  above  into  a  beak,  5  lines  long; 
pappus  silvery  white,  6  or  7  lines  long,  the  very  delicate  awn  about 
J  the  length  of  the  deeply  notched  palese. — (Microseris  linearifolia 
Gray.) 

Open  ground,  low  hills  or  sometimes  on  higher  slopes,  throughout 
California.     Apr. -May. 

2.  U.  Lindleyi  (DC.)  Nutt.  Stout,  10  to  14  in.  high,  the  peduncle 
scarcely  thickened  under  the  head;  leaves  as  in  the  preceding,  but 
rather  broader;  achene  brownish,  6  lines  lone,  sligntly  narrowed 
toward  the  summit;  pappus  dull  brown  or  sordid,  6  to  7  lines  long, 
the  awn  from  a  shallow  notch  and  very  little  shorter  than  the  palea. 
— rMicroseris  Lindleyi  DC.) 

Oakland  and  San  MateoCo.,  southward  to  Southern  California. 

Var.  Cleveland!  (Uropappus  Clevelandi  Greene).  Scurfy-puber- 
ulent;  achenes  not  at  all  attenuate;  awn  less  than  half  as  long  as  the 
palea. — Plains  east  of  Mt.  Diablo. 

3.  U.  macrochaetus  (Gray)  Greene.  One  to  2  ft.  high;  involucre 
in  anthesis  narrow,  8  or  10  lines  high;  achenes  3  to  4  lines  long, 
decidedly  attenuate  at  summit;  palea  short,  only  J  of  the  length  of 
the  awn,  cleft  to  the  middle. — (Microseris  macrochaBta  Gray.) 

San  Francisco,  Bigelow  (ace.  to  Gray),  to  San  Diego. 

Var.  Kelloggii  (Calais  Kelloggii  Greene).  Achenes  attenuate  at 
each  end  and  the  palea  with  a  shallow  notch. — San  Bruno  Hills  and 
Marin  Co. 

9.  MICROSERIS   Don. 

Acaulescent  annuals,  glabrous  or  only  slightly  puberulent.  Leaves 
in  a  radical  tuft,  pinnatifid  with  mostly  linear  and  often  falcate  lobes, 
or  entire.  Peduncles  scape-like,  leafless,  one-headed.  Heads  in 
anthesis  narrowly  oblong  to  ovoid  or  subglobose,  nodding  in  the 
bud,  mostly  erect  in  fruit.  Ligules  short.  Achenes  slender- 
fusiform  or  cylindric,  ribbed,  mostly  truncate.  Pappus-palesB  6, 
mostly  short,  abruptly  or  gradually  passing  into  the  scabrous  awn. 
(Greek  micros,  small,  and  Seris,  Lettuce.) 

Achenes  attenuate  toward  the  apex,  the  upper  half  not  filled  by  the  seed.  . 

1.  M.  attenuaia. 
Achenes  tapering  slightly  from  base  to  summit  or  even  almost  turbinate, 
the  whole  cell  filled  by  the  seed. 
Paleae  reduced  to  a  triangular  base  or  almost  none,  the  awns  fragile  and 

deciduous 2.  M.  aphantocarpha. 

Paleee  of  the  pappus  conspicuous,  the  awns  less  brittle  and  more  persistent. 
Heads  less  than  ^  in.  high;  achenes  little  more  than  1  line  long  .... 

3.  M.  elegana. 
Heads  more  than  }4  in.  high. 
Heads  hemispherical  in  mature  fruit,  or  nearly  so;  palese  and  awns 
rather  sharply  defined,  the  palea  ^^  to  Vi  the  length  of  the  awn. 
Achenes  obviouslv  contracted   under  the  summit,  the   outermost 

commonly  white-villous 4.  if.  Douglasii. 

Achenes  not  contracted  under  the  truncate  summit,  the  outermost 
sometimes  villous 5.  M.  Bigelovii. 
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Heads  turbinate  in  mature  fruit;  paleeB  narrowly  lanceolate,  tapering 
into  and  longer  than  the  awn 6.  Jf.  acuminata. 

1.  M.  attenuata  Greene.  Scapes  rather  few,  suberect,  11  to  15  in. 
high;  leaves  in  the  radical  cluster  few,  mostly  pi nnately  parted  into 
narrow  linear  lobes;  involucre  ^  in.  high,  bare^  calyculato  at  base; 
pappus  3  to  3^  lines  long,  equaling  or  a  trifle  longer  than  the  achenes; 
paleae  oblong  or  ovate,  J  to  J  the  length  of  the  awn,  externally  either 
lightly  or  conspicuously  villous. 

Solano  Co.  to  Alameda  Co.     Apr.-May. 

2.  M.  aphantocarpha  Gray.  Scapes  decumbent  at  base  or  wholly 
erect,  10  to  16  in.  high;  leaves  subentire  or  pinnatifid;  involucre 
merely  calyculate;  achenes  slender,  2  to  2J-  lines  lon^;  pappus-bristles 
3  to  4  lines  long,  not  obviously  dilated  at  base,  blender,  fragile  or 
deciduous. 

Contra  Costa  Co.  to  Southern  California.  First  collected  by 
Brewer,  no.  1206,  on  Bushy  Knob,  southeast  of  Mt.  Diablo. 

Var.  ten  el  I  a  Gray.  Pappus-bristles  commonly  but  2  or  3,  with 
a  manifestly  ovate  palea  at  base. — Napa  Valley;  Lower  Sacramento 
Valley  and  southward.  Occasionally  destitute  of  pappus  (ace.  to 
Greene). 

Var.  indivisa  (M.  indivisa  Greene).  Scapes  strictly  erect;  leaves 
oblanceolate,  entire,  or  a  few  toothed  or  pinnatifid;  outer  row  of 
achenes  silvery-silky;  pappus-bristles  4  to  6  lines  long,  the  palese 
triangular. — Plains  of  Solano  Co.  about  Elmira.     Last  of  Apr.-May. 

3.  M.  elegans  Greene.  Scapes  slender,  decumbent  at  base,  com- 
monly 4  to  7  in.  high;  head  in  fruit  less  than  ^  in.  high;  achenes 
little  more  than  1  line  long,  tapering  gradually  from  the  summit  to 
the  base;  paleae  of  the  pappus  ovate-deltoid,  either  obscurely  emargi- 
nate  or  more  attenuate  into  a  slender  awn  about  4  times  as  long, 
the  palea  and  the  summit  of  the  achene  sometimes  minutely  villous. 

Solano  Co.,  where  it  is  very  common  on  the  plains,  to  Contra 
Costa  Co. 

4.  M.  Douglasii  Gray.  Scapes  8  to  17  in.  high;  leaves  in  the 
rosulate  radical  cluster  many,  pinnatifid;  heads  broadly  ovoid,  or  in 
age  hemispherical,  9  or  10  lines  high;  achenes  oblong-turbinate, 
thickish,  obviously  contracted  under  the  summit,  nearly  2J  lines 
long,  the  outermost  usually  white-villous;  paleae  of  the  pappus  ovate 
to  orbicular,  2  lines  long  and  nearly  as  broad,  scarious,  commonly 
imbricated  or  convolutely  overlapping,  abruptly  acute  or  retuse  at  the 
apex,  J  to  J  as  long  as  the  awn,  glabrous  or  villous  externally. 

Common  from  Solano  Co.  and  Napa  Valley  to  Berkeley  and  south- 
ward. x\pr.-May.  Specimens  from  the  Montezuma  Hills  show 
central  achenes  with  only  1  or  2  paleaceous  awns. 

5.  M.  Bigelovii  Gray.  Often  1  ft.  high  or  more;  leaves  entire  or 
pinnatifid;  head  broadly  ovate,  J  in.  high;  involucre  disposed  to  be 
somewhat  imbricated;  achenes  oblong-turbinate,  2  lines  long,  not 
contracted  under  the  truncate  -summit,  the  outermost  sometimes 
villous;  pappus  brownish  or  almost  rusty,  the  paleae  oblong-  to  ovate- 
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lanceolate,  commonly  glabrous,  varying  in  size,  only  }  to  ^  as  long 
as  the  awn.-^(M.  intermedia  Greene.) 

Oakland,  San  Francisco  and  northward  along  the  coast  in  sandy 
soil. 

6.  M.  acuminata  Greene.  Scapes  few,  decumbent  at  base,  9  to 
12  in.  high;  leaves  deeply  pinnatifid  into  slender  lobes;  heads  nar^ 
rowly  oblong,  in  maturity  turbinate,  about  1  in.  high;  achenes 
glabrous;  slenderly  fusiform  and  widest  above  the  middle,  3  lines 
long;  pappus  7  or  8  lines  long;  palese  narrowly  lanceolate,  gradually 
attenuate  into  an  awn  which  is  snorter  than  the  palea. 

Valleys  and  hills  of  the  North  Coast  Kanges:  Santa  Rosa;  Calis- 
toga;  Conn  Valley;  Gordon  Valley  (Solano  Co.).  Also  Sierra  Foot- 
hills.    Well  marked  species. 

10.  SCORZONELLA   Nutt. 

Perennial  herbs,  with  the  leaves  mainly  in  a  radical  tuft,  the  stems 
naked  above,  1-headed,  and  more  or  less  scape-like.  Root  fusiform. 
Leaves  pinnatifid  with  linear  and  mostly  salient  lobes,  or  entire. 
Heads  large,  ovoid-cylindric,  nodding  in  the  bud,  showy  as  compared 
with  the  two  preceding  genera,  the  flowers  yellow  and  ligules 
elongated.  Bracts  of  the  involucre  mostly  thin-herbaceous,  imbri- 
cated in  several  series.  Achenes  cylindric  or  slightly  tapering  down- 
ward, ribbed  and  obscurely  angled.  Paleae  10  or  more,  firm,  tipped 
with  a  rather  long  subplumose  or  barbellate  awn.  (So  named 
because  of  its  general   aspect   to   Scorzonera.) 

Pappus-bristles  subplumose,  the  palese  about  3  lines  long;  leaves  laciniate- 

plnnatifid 1.  S.  sylvcUica. 

Pappus-bristles  barbellate  or  naked. 
Leaves  subentire  to  laciniate-parted;  paleae  about  1  line  long 

2.  S.paludosa. 
Leaves  linear-lanceolate,  entire  or  saliently  lobed ;  paleae  J^  line  long  .  .  . 

3.  S.  Bolandert. 
Leaves  entire  or  toothed,  palese  1  to  1^  lines  long 4.  <S».  procera. 

1.  S.  sylvatica  Benth.  Stem  commonly  simple  and  1-headed,  IJ 
to  2  ft.  high;  leaves  broadly  to  narrowly  lanceolate,  laciniate- 
pinnatifid,  the  radical  6  to  8  in.  long;  heads  1  in.  high  or  somewhat 
less;  involucral  bracts  in  3  series,  the  outer  ovate  or  ovate-lanceolate, 
the  inner  linear-oblong,  all  acuminate;  achene  4  lines  long;  pappus 
7  lines  long;  paleae  about  3  lines  long,  tapering  into  the  subplumose 
awn  which  is  somewhat  longer. — (Microseris  sylvatica  Benth.) 

Wooded  hills  bordering  the  Sacramento  and  San  Joaquin  Valleys 
froni  Yuba  and  Colusa  Cos.  southward  to  the  eastern  base  of  the  Mt. 
Diablo  range.     Last  of  Apr. -May. 

2.  S.  paludosa  Greene.  Stems  several  from  the  base,  slender,  2 
ft.  high  or  more;  leaves  1  ft.  long,  subentire  to  laciniate-parted  into 
long  linear  lobes;  head  50  to  76-flowered;  involucral  bracts  with  a 
lanceolate  base,  tapering  into  a  long  slender  acumination;  achene  2 
lines  long;  pappus  brownish,  the  paleae  little  more  than  1,  the  bar- 
bellulate  awn  4  or  5  lines  long. — (Microseris  sylvatica  Benth.  var. 
Stillmani  Gray.) 
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Low  moist  ground:  Corte  Madera,  Marin  Co.  (the  type  locality)  to 
Solano  Co.  (ace.  to  Greene). 

3.  S.  Boianderi  (Gray)  Greene.  Slender  plants,  1  to  IJ  ft.  high; 
stems  several,  decumoent,  leafy  at  hase  only;  leaves  linear-lanceolate, 
entire  or  with  a  few  salient  linear  lobes,  the  radical  9  to  12  in.  long, 
including  the  margined  petiole;  bracts  attenuate  from  a  broad ish  base 
or  some  outer  ovate,  rather  regularly  imbricated;  pappus  6  lines  long, 
the  ovate  palea  J  line  long,  abruptly  tipped  with  the  long  slender 
awn. — (Microseris  Boianderi  Gray.) 

Swampy  places  in  the  North  Coast  Ranges:  Marin  Co.  northward 
to  Mendocino  and  Humboldt  Cos. 

4.  S.  procera  (Gray)  Greene.  Stem  robust,  2  to  3J  ft.  high, 
leafy -stemmed,  the  branches  long  and  erect;  leaves  entire  or  denticu- 
late, the  radical  and  lower  cauline  }  to  IJ  ft.  long  and  1  to  2  in.  wide, 
the  upper  cauline  smaller,  all  acuminate  and  tipped  with  a  short 
rigid  point;  Involucre  1  in.  high  and  as  broad  or  broader;  outer 
bracts  broadly  ovate  and  abruptly  short-pointed,  the  inner  ovate  to 
lanceolate  and  attenuate;  achenes  2J  lines  long;  pappus  6  or  6  lines 
long;  paleae  1  to  IJ  lines  long;  awn  minutely  scabrous. — (S.  maxima 
Bioletti.     Microseris  procera  Gray.) 

North  Coast  Ranges:  Sonoma  Valley,  Torrey^  Bioletti;  Knight's 
Valley,  Davy;  Cloverdale;  Ukiah,  Kellogg.     June-July. 

11.  MALACOTHRIX   DC. 

Ours  annual  caulescent  or  acaulescent  herbs,  commonly  with  a 
radical  cluster  of  leaves,  the  stems  either  leafy  or  almost  naked. 
Heads  peduncled,  commonly  nodding  in  the  bud.  Flowers  yellow, 
white,  or  pinkish.  Receptacle  bristly  or  naked.  Achenes  short, 
glabrous,  terete,  10  to  16-ribbed,  or  4  or  5  of  the  ribs  stronger  than 
the  othei-s,  truncate  at  apex  and  with  an  entire  or  denticulate  border. 
Pappus-bristles  soft,  scabrous,  more  or  less  united  at  base  and 
falling  away  together,  or  with  1  to  8  stronger  ones  which  are  more 
persistent  and  smoother.  (Greek  malakos,  soft,  and  thrix,  hair,  in 
reference  to  the  long  wool  on  M.  Californica,  type  of  the  genus.) 

Bracts  of  involucre  linear  to  subulate,  narrowly  or  not  obviously  scarious- 
mar^ined,  little  imbricated. 
Branching,  mostly  glabrous;  heads  3  to 4  lines  high. 
Flowers  white  or  pinkish ;  pappus  not  persistent .  .  .  .  1.  3f.  ohtusa. 

Flowers  yellow;  one  pappus-bristle  persistent 2.  Jtf.  Clevelandi. 

Acaulescent,  long- woolly  when  young;  heads  6  to  8  lines  high 

3.  M.  Californica. 
Bracts  of  involucre  sqarious,  with  green  midrib,  distinctly  imbricated,  the 
outer  orbicular;  branching  and  glabrous  plant 4.  M.  Coulteri. 

1.  M.  obtusa  Benth.  Stem  paniculately  branching  above  the 
base,  4  to  16  in.  high,  nearly  naked;  radical  leaves  dentate  or  pin- 
natifid,  the  margin  often  bearing  scattered  tufts  of  wool;  heads  small, 
numerous;  involucre  about  3  lines  high,  its  main  bracts  linear, 
acuminate  and  nearly  equal,  with  a  few  short  ones  at  base,  the  tips 
usually  purplish  (as  also  in  the  next);  achenes  obovate-oblong,  the 
summit  entire,  none  of  the  pappus-bristles  persistent. 

34 
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Higher  mountain  slopes  of  the  Coast  Ranges;  also  in  the  Sierra 
Nevada.     May-July. 

2.  M.  Cleveland!  Gray.  One-half  to  1^  ft.  high,  glabrous 
throughout;  radical  leaves  pinnatifid,  the  cauline  scattered  and  more 
nearly  entire;  panicle  narrow;  heads  3  lines  high,  few-flowered; 
achenes  oblong-linear,  minutely  striate-costate;  outer  pappus  of  one 
persistent  bristle  and  a  circle  of  white  setulose  teeth. — (M.  parviflora 
Greene,  riot  Benth.) 

Antioch  and  plains  bordering  the  eastern  base  of  the  Mt.  Diablo 
range.  Apr.-May.  Bentham's  type  of  M.  parviflora  was  collected 
in  woods  near  Santa  Cruz. 

3.  M.  Californica  DC.  Acaulescent;  herbage  conspicuously 
woolly  when  young  with  very  long  and  soft  hairs;  leaves  laciniately 
pinnatifid  into  narrowly  linear  or  almost  filiform  lobes;  scapes  4  to  6 
in.  high,  each  bearing  one  head,  the  heads  rather  large;  involucre  4 
to  6  lines  high,  its  bracts  narrowly  linear  or  subulate,  in  about  3 
ranks;  bristles  of  the  receptacle  delicate,  usually  present;  achenes 
narrow,  lightly  striate;  outer  pappus  of  2  persistent  bristles  and 
some  intervening  minute  teeth. 

Sandy  soil:  Antioch  to  Monterey  Co.  and  southward.     Apr.-May. 

4.  M.  Coulter!  Gray.  Snake's  Head.  Simple  or  branching 
from  the  base,  5  to  16  in.  high,  the  herbage  glabrous  and  glaucescent; 
cauline  leaves  sinuately  pinnatifid,  broad  or  somewhat  auriculate  at 
the  sessile  base  and  with  an  elongated  terminal  lobe;  heads  sub- 
globose,  J  to  1  in.  broad;  bracts  of  involucre  silvery-scarious  with  a 
linear  central  portion  green,  regularly  imbricated  in  several  ranks, 
the  short  outer  ones  orbicular,  the  inner  oval  to  lanceolate  or  linear; 
achenes  15-ribbed  and  4  or  5-angled,  the  summit  obscurely  denticu- 
late by  projection  of  the  ribs;  1  or  2  stouter  pappus-bristles  persistent. 

Frequent  in  the  Lower  San  Joaquin  Valley  and  southward  to 
Southern  California.     Apr. 

12.   HIERACIUM    L.     Hawkweed. 

Ours  rough-hairy  perennial  herbs  with  entire  or  nearly  entire  leaves 
and  the  heads  in  a  panicle.  Involucre  cylindric  or  campanulate,  its 
main  bracts  in  1  to  3  ranks  with  shorter  ones  at  base.  Achenes  linear, 
striately  ribbed,  not  beaked.  Pappus  a  single  row  of  tawny  or  dull 
white  fragile  capillary  bristles.     (Greek  hierax,  a  hawk.) 

1.  H.  albiflorum  Hook.  Stem  nearly  naked  above,  ending  in 
a  panicle  of  white-flowered  heads,  1 J  to  3  ft.  high;  leaves  and  lower 
portion  of  stem  thickly  beset  with  tawny  bristly  hairs;  leaves  mostly 
radical,  oblong,  narrowed  at  base  to  a  winged  petiole,  or  the  upper 
cauline  sessile  and  often  lanceolate  and  linear;  involucre  3  or  4  fines 
high,  its  bracts  linear-subulate;  achenes  IJ  lines  long;  pappus  dull 
white. 

Dry  woods  in  the  mountains:  Coast  Ranges  and  Sierra  Nevada. 
June-Aug. 


SUNFLOWER   FAMILY.    .  499 

13.  CREPIS  L. 

Annuals,  biennials,  or  perennials,  similar  to  Hieracium,  but  tomen- 
tulous  or  glabrous,  not  pilose.  Involucre  of  a  single  row  of  equal 
scales,  or  often  with  smaller  ones  at  base.  Flowers  yellow.  Achenes 
columnar  or  fusiform,  10  to  20-ribbed.  Pappus  copious,  white  and 
soft.     (Greek  krepis,  a  sandal,  the  ancient  name  of  some  plant.) 

Plants  glabrous;  heads  ^^  in.  high     1.  C  virens. 

Plants  tomentose;  heads  ^  in.  high 2.  C.  occidentalia. 

1.  C.  virens  L.  Smooth  Hawksbeabd.  Annual  or  biennial; 
stem  one,  slender,  simple  below,  paniculate  above,  1  to  2J  ft.  high; 
herbage  green  and  glabrous;  leaves  thiniiish,  mostly  radical,  broadly 
oblanceolate,  toothed  (the  teeth  inclined  to  be  salient)  or  shallowly 
pinnatifid,  narrowed  at  base  into  a  petiole;  upper  cauline  lanceolate, 
with  sessile  subsagittate  base;  heads  many,  small  (J  in.  high);  involu- 
cre somewhat  calyculate,  its  bracts  linear,  acuminate;  achenes  linear- 
oblong,  narrowed  equally  to  each  end,  10-costate,  1  line  long. 

Introduced  weed:  spontaneous  at  Berkeley. 

2.  C.  occidentalis  Nutt.  *  Gray  Hawksbeard.  Perennial; 
stems  stout,  one  or  several,  branching  above,  4  to  10  in.  high; 
herbage  thinly  tomentose  and  often  glandular-hirsute  above,  especially 
on  the  peduncles;  leaves  thickish,  runcinately  toothed,  or  deeply  pin- 
natifid into  linear  or  lanceolate  lobes,  the  uppermost  portion  entire, 
acuminate;  involucre  6  to  8  lines  high,  calyculate,  its  bracts  oblong- 
lanceolate;  achenes  brown,  oblong,  10  to  18-costate,  3  lines  long. 

Mt.  Hamilton,  Brewer^  no.  1304;  seldom  collected  in  California. 

14.  AGOSERIS  Raf. 

Perennial  herbs  with  strong  and  often  deep  taproots,  or  annuals. 
Stems  naked  and  scape-like,  bearing  single  large  heads.  Leaves  in  a 
radical  tuft,  elongated.  Flowers  yellow.  Bracts  of  the  campanulate 
involucre  imbricated,  the  outer  ovate,  passing  into  the  linear  or  lan- 
ceolate inner  ones.  Achenes  terete,  oblong  or  fusiform,  10-ribbed,  pro- 
longed into  a  slender  or  filiform  beak.  Pappus-bristles  fine,  copious, 
white  or  nearly  white,  inserted  on  the  dilated  apex  of  the  beak. 
Achenes  in  fruit  expanding:  and  forming  a  globose  head,  the  bracts  of 
the  involucre  reflexed.     (Greek  agos,  chief,  and  Seris,  Lettuce.) 

Annuals. 

Ligules  conspicuous 1.  A.  major. 

Ligules  inconspicuous 2.  A.  futerophylla. 

Perennials. 
Achenes  tapering  into  the  beak. 
Ligules  elongated,  much  surpassing  the  involucre. 
Coast  species. 

Beak  not  longer  than  body  of  achene  d.  A.  aj>argioidis. 

Beak  about  twice  as  long  as  body  of  achene A.  A.  hirsuta. 

Interior  species;  beak  about  3  times  as  long  as  body  of  achene 

5.  A.  grandiflora. 
Ligules  very  short,  scarcely  surpassing  the  involucre ;  bases  of  the  Bay 

hills       ,  .  6,  A.  pltbeia. 

Achenes  abruptly  beaked ;  montane 7.  A.  rttrorsa. 

1.  A.  major  Jepson.     Six  to  18  in.  high;  leaves  frequently  pinnat- 
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ifid;  ligules  elongated  and  conspicuous;  achenes  toothed  at  the  apex 
of  the  body  and   abruptly  beaked;   pappus  dull  white. 
Interior  districts.     Apr.-May. 

2.  A.  heterophylla  (Nutt.)Greene.  Peduncles  slender,  6  to  12  in. 
high,  often  numerous;  leaves  linear  to  spatulate  or  oblong,  entire,  den- 
ticulate, or  sinuate-pi nnatifid,  villous-pubescent;  ligules  short,  incon- 
spicuous; involucre  campanulate;  bracts  lanceolate-acuminate,  the 
inner  glabrous;  achenes  ribbed  or  the  inner  smoothish  or  merely 
nerved,  2  lines  long  or  less,  tapering  into  a  filiform  beak  IJ  to  3 
times  as  long,  and  commonly  longer  than  the  whitish  pappus;  fruit- 
ing heads  about  J  in.  high. — (Troximon  heterophyllum  Nutt.) 

Common  in  the  hilly  districts  and  on  the  plains  of  the  Sacramento. 
Surface  of  achenes  and  length  of  beak  often  exceedingly  variable,  even 
in  the  same  head.     May. 

3.  A.  apargioides  (Less.)  Greene.  Low  and  tufted,  the  stems 
erect  or  ascending  from  a  woody  caudex,  7  to  14  in.  high;  leaves 
narrow,  pinnatitid  into  slender  or  remote  lobes  or  sometimes  entire; 
heads  6  or  7  lines  high;  achenes  IJ  to  2  lines  long,  the  beak  not 
longer  than  the  body;  pappus  dull  white. — (Troximon  apargioides 
Less. ) 

Sand  hills  of  the  San  Francisco  Peninsula. 

4.  A.  hirsuta  (Hook.)  Greene.  About  1  ft.  high,  the  herbage 
short-pubescent;  leaves  pinnately  parted  into  linear  lobes  or  spatulate 
and  merely  toothed;  peduncles  reddish;  flowers  bright  yellow,  fading 
reddish;  achenes  1 J  to  2  lines  long;  pappus  commonly  dull  or  yellow- 
ish white. — (Leontodon  hirsutum  Hook.) 

Grassy  hills  about  San  Francisco  Bay.     June-Aug. 

5.  A.  grand iflora  (Nutt.)  Greene.  About  IJ  ft.  high;  herbage 
hirsutely  pubescent  or  glabrate;  leaves  spatulate-lanceolate,  sinuate- 
dentate  to  laciniate,  or  with  salient  subfalcate  lobes;  flowers  light 
yellow;  bracts  of  the  involucre  lanate  or  tomentose  when  young; 
expanded  fruiting  head  2  to  2J  in.  broad;  achenes  2J  to  8  lines  long, 
the  beak  10  lines. — (Troximon  grandiflorum  Gray.) 

Plains  of  the  Sacramento  Valley. 

Var.  internnedium  (A.  intermedia  Greene).  Herbage  woolly- 
pubescent  when  young;  leaves  pinnately  parted,  segments  narrowly 
linear,  rachis  linear  and  with  a  linear-lanceolate  terminal  lobe; 
achenes  sharply  carinate-ribbed,  2  to  2J  lines  long,  the  beak  6  to  10 
lines  long;  ribs  along  their  sides  more  or  less  short-setulose. — Inner 
Coast  Kanges:  Mt.  Diablo;  Vaca  Mountains.     June. 

6.  A.  plebeia  Greene.  Robust,  IJ  to  2  ft.  high;  leaves  narrowly 
oblanceolate,  pinnatifid  into  slender  upcurving  lobes,  the  apex  dis- 
posed to  be  entire  and  slenderly  acuminate;  ligules  short,  deep  yellow, 
scarcely  or  not  surpassing  the  bracts  of  the  involucre,  which  are 
woolly  at  base;  body  of  achene  2  to  2 J  lines  long,  the  beak  6  or  6 
lines  long;  pappus  soft  and  white. 

Western  base  of  the  Oakland  Hills. 

7.  A.  retrorsa  (Benth.)   Greene.      Very  woolly-pubescent  when 
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young,  the  wool  more  or  less  deciduous  in  age;  peduncles  3  to  8  in. 
or  even  2  ft.  high;  leaves  npt  rarely  as  long  as  the  peduncles,  pin- 
nately  parted  into  narrowly  linear  or  lanceolate  retrorse  segments,  the 
rachis  linear  and  the  lobes  more  or  less  remote;  outer  bracts  of  involu- 
cre broad;  inner  linear  and  narrowly  acuminate,  as  long  as  the 
pappus;  ligules  short;  achenes  2J  to  3  lines  long,  passing  abruptly 
into  the  slender  (9  or  10  lines  long)  bieak. — (Troximon  retrorsum 
Gray.) 

Mountain  summits  from  Mendocino  Co.  southward  to  Mt.  Diablo 
and  the  ranges  at  the  head  of  the  San  Joaquin  Valley.     May-June. 

15.   LACTUCA  Toum.    Lettuce. 

Tall  leafy-stemmed  annuals  or  biennials  with  panicled  heads  of 
yellow  flowers.  Leaves  alternate.  Involucre  cylindrical  or  in  fruit 
conical,  its  bracts  imbricated  in  2  or  more  series  of  unequal  lengths. 
Rays  5-toothed  at  summit.  Achenes  obcompressed,  i.  g.,  flattened 
parallel  to  the  bracts,  ribbed  on  each  side,  abruptly  contracted  into  a 
beak,  which  bears  at  its  dilated  summit  a  copious  very  soft  and  white 
capillary  pappus,  the  hairs  of  which  fall  separately.  (Ancient  Latin, 
from  lac,  milk,  referring  to  the  milky  juice.) 

1.  L.  Scariola  L.  Prickly  Lettuce.  Stem  paniculately 
branched  above,  glabrous  throughout,  or  hirsute  or  prickly  below, 
2  to  5  ft.  high;  leaves  oblong  or  oblong-lanceolate,  denticulate  or 
pinnatifid,  sessile  or  sagittate-clasping,  with  a  row  of  soft  prickles  on 
the  midrib;  heads  numerous  in  an  open  panicle,  9  to  14-flowered; 
involucre  cylindrical,  its  outer  bracts  about  J  the  length  of  the  inner; 
rays  cream-yellow;  achenes  narrowly  obovate,  about  as  long  as  the 
flliform  beak;  pappus  white. 

Roadsides  and  waste  places  in  the  Bay  Region:  common  grain-field 
weed  of  the  upper  Sacramento  Valley.     June-July. 

L.  SATIVA  L.,  Common  Lettuce,  may  be  distinguished  by  the  un- 
armed midrib  of  the  thin  foliage.  — An  escape  by  roadsides  at  Santa 
Clara,  Davy^  and  in  Napa  Valley  fields,  ace.  to  Greene. 

16.  SONCHUS  L.     Sow-thistle. 

Leafy-stemmed  coarse  annual  weeds,  chiefly  smooth  and  glaucous. 
Heads  corymbed  or  umbellate,  swollen  at  base,  or  jug-shaped.  In- 
volucral  bracts  few,  thin,  with  many  shorter  ones  at  base;  these  be- 
coming callous-thickened.  Achenes  obcompressed,  ribbed,  not 
beaked.  Pappus  copious,  of  cottony- white  exceedingly  soft  and  fine 
hairs,  mainly  falling  together.     (Greek  name  of  the  Sow-thistle.) 

Leaves  when  sessile  usually  sagittate-clasping;  peduncles  smooth;  achenes 
longitudinally  ribbed  and  transversely  rugose 1.  S,  oleraceus^ 

Leaves  when  sessile  usually  auriculate-clasping;  peduncles  hispid  with 
short  spreading  gland-tipped  hairs;  achenes  witn  3  ribs  on  each  side, 
the  intervals  smooth 2.  S.  aaper. 

1.  S.  oleraceus  L.  Common  Sow-thistle.  Stem  erect,  nearly 
simple,  1  to  3  or  4  ft.  high;  leaves  lyratelyor  runcinately  pinnatifid, 
the  terminal  segment  commonly  large  and  triangular,  denticulate  or 
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toothed,  sagittately  clasping  at  base,  with  acute  lobes;  lower  leaves 
petioled;  uppermost  sessile  and  commonly  lanceolate;  heads  about  f 
in.  broad  when  expanded;  achenes  longitudinally  ribbed  and  trans- 
versely rugose. 

Naturalized  European  weed:  old  fields  and  waste  places,  flowering 
at  all  seasons. 

2.  S.  asper  L.  Prickly  Sow-thistlk.  Very  similar  to  the 
preceding,  but  the  leaves  sometimes  undivided  and  commonly  clasp- 
ing by  an  auricled  base,  the  auricles  rounded;  achenes  flat,  margined 
with  a  narrow  wing  and  marked  on  each  side  with  3  longitudinal 
ribs;  intervals  between  the  ribs  smooth,  but  the  ribs  as  well  as  the 
marginal  wing  rugulose  or  serrulate;  peduncles  conspicuously  hirsute 
with  spreading  gland-tipped  hairs. 

Naturalized  European  weed:  with  the  preceding  but  apparently 
not  so  common.     There  are  hybrid-like  intermediates. 

Tribe  2.     Cynareae.     Thistle  Tribe. 

17.  CENTAUREA  L.     Star  Thistle. 

Erect  or  diffuse  usually  rigid  annual  or  biennial  herbs  with  alter- 
nate leaves  which  are  not  prickly,  and  medium-sized  heads.  Involu- 
cre ovoid  or  globose,  the  bracts  imbricated  and  ending  in  a  needle- 
like  prickle,  or  at  least  fringed  or  toothed  (rarely  entire)  appendage. 
Receptacle  densely  bristly,  the  bristles  persistent.  Flowers  yellow  or 
purple,  all  tubular,  the  marginal  much  larger  and  neutral.  Achenes 
notched  just  above  the  base,  indicating  the  oblique  or  lateral  attach- 
ment. Pappus  of  2  or  3  rows  of  bristles  or  short  scales  or  none.  All 
our  species  naturalized  from  Europe.  (Named  for  one  of  the  Centaurs 
who  used  it  in  healing.) 

Flowers  yellow;  leaves  decurrent  on  the  stem;  achenes  light  gray. 
Plants  erect,  branching  mostly  above  the  base;  spines  2  to  4  lines  long.    . 

1.  C,  Melitensis. 
Plants  diffuse,  branching  from  the  base;  spines  3^  to  1  in.  long 

2.  C.  solstitialis. 
Flowers  purple;  leaves  not  decurrent;  achenes  brown. 

Middle  bracts  ending  in  a  very  stout  spine ;  pappus  none  .  3.  C.  Calcitrapa. 
Bracts  devoid  of  spine;  pappus  present 4.  C.  Salmanttca. 

1.  C.  Melitensis  L.  Napa  Thistle.  Tocalote.  Erect  com- 
monly much-branched  annual,  1  to  2  ft.  high,  with  a  roughish 
indument,  the  stems  winged  by  the  decurrent  leaves;  lowest  leaves 
pinnatifid,  the  upper  narrow  and  mostly  entire;  heads  mostly  terminal 
and  solitary,  or  2  or  3  together,  J  in.  high;  bracts  rigid,  the  outer 
with  palmatifid  spine,  the  intermediate  and  inner  ones  with  a  rigid 
spine  2  to  4  lines  long  which  is  either  simple  or  with  divaricate  short 
spines  at  base;  flowers  yellow;  pappus  bristles  in  about  8  rows,  the 
middle  row  long,  the  outer  and  inner  very  short. 

Abundant  everywhere  in  agricultural  lands  and  pastured  hills. 
Probably  first  introduced  at  Napa  and  diffused  over  the  state  in  seed 

frain,  hence  commonly  known  as  Napa  Thistle.     May-June,  or  the 
ead   plants  persisting  through  the  autumn   into  early  winter,  the 
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white  bristly  chaff  shining  in  the  brownish   or  blackish  involucral 
cups. 

2.  C.  solstitialis  L.  Yellow  Star  Thistle.  Diftuse,  branch- 
ing from  the  base,  1  ft.  high,  cottonj'^-pubescent;  radical  leaves  pin- 
natifid,  the  cauline  linear,  entire,  rather  closely  ascending,  decurrent 
into  long  narrow  wings;  heads  solitary  at  the  ends  of  the  branches, 
ovoid-globular;  bracts  much  like  the  preceding  except  that  the  spines 
of  the  intermediate  bracts  are  1  in.  long  or  less,  and  the  innermost 
bracts  end  in  a  small  shining  appendage;  flowers  very  bright  yellow; 
achenes  with  pappus. 

Become  common  in  recent  years  in  the  Bay  Region:  roadsides  and 
vacant  lots  at  Vacaville  (first  noted  in  1887);  low  cultivated  fields, 
Napa  Valley;  Shellville,  Sonoma  Co.;  Oakland..   Aug.-Sept. 

3.  C.  Calcitrapa  L.  Purple  Star  Thistle.  Coarse  and  rigid, 
forming  dense  bushy  plants  3  ft.  high,  nearly  glabrous;  leaves  pin- 
nately  divided  into  few  linear  or  lanceolate  lobes,  or  the  uppermost 
undivided,  all  serrulate,  not  decurrent;  heads  large,  1  in.  high,  on 
short  peduncles  scattered  along  the  branches,  or  in  the  forks,  or 
terminal;  involucral  spines  very  stout,  J  to  1  in.  long;  flowers  purple; 
achenes  brownish,  over  1  line  long,  destitute  of  pappus. 

Naturalized  in  but  a  few  places:  San  Mateo;  well  established  about 
Vacaville  (first  noted  in  1887).     Aug.-Sept. 

4.  C.  Salmantica  L.  Escobilla.  Roughish-hispidulous,  the 
stems  nearly  glabrous;  leaves  sinuately  divided  into  triangular  lobes 
below  the  large  terminal  ovate-  or  oblong-lanceolate  lobe,  not  decur- 
rent; heads  on  long  slender  peduncles,  under  1  in.  high;  involucral 
bracts  ovate,  obtuse,  not  spine-tipped,  the  innermost  with  lanceolate 
scarious  appendage;  flowers  purple;  achenes  with  2  or  3  rows  of 
unequal  bristles. 

Introduced  European  species:  Healdsburt^,  Miss  Alice  King,  July, 
1897. 

18.  CNICUS  L. 

Annual  herb  with  pinnatifid  or  mostly  sinuate-dentate  leaves  with 
spiny  or  prickly  teeth.  Heads  solitary  at  the  ends  of  the  branches, 
subtended  and  almost  concealed  by  the  upper  leaves.  Bracts  of  the 
involucre  imbricated  in  several  series,  the  outer  ovate  and  tipped  by 
a  simple  spine,  the  inner  lanceolate  and  ending  in  a  strong  pinnately 
branched  spine.  Flowers  yellow.  .  Achenes  many-nerved,  10-toothed 
at  the  summit,  and  bearing  a  papfl^  of  awns  in  2  series;  outer  series 
long,  naked,  yellow;  inner  hispidulous,  white.  (Latin  name  of  the 
Safflower,  applied  to  thistles.) 

1.  C.  benedictus  L.  Blessed  Thistle.  Pubescent,  branch- 
ing, 1  or  2  ft.  high;  leaves  oblong  or  oblong-lanceolate,  thin,  upper 
clasping,  lower  petioled;  heads  1  in.  long. 

Plains  of  the  San  Joaquin  (Lathrop)  and  of  the  Sacramento. 

19.  CARTHAMUS  L. 

Ours  an   annual    with    rigid    prickly  pinnatifid    clasping   leaves. 


504  COMPOSITE. 

Flowers  yellow.  Receptacle  with  linear  bristle-like  palese.  Outer 
bracts  of  the  involucre  terminating  in  foliaceous  appendages  like  the 
stem-leaves;  inner  bracts  more  rigid,  appressed,  ending  in  a  spines- 
cent  tip.  Achenes  obpyramidal,  with  a  crenulate  margin  at  the 
truncate  summit.  Pappus-palese  of  2  kinds,  the  outer  unequal, 
ciliate,  in  several  series,  the  inner  in  one  series  and  much  shorter;  or 
pappus  quite  wanting  in  the  outer  row  of  achenes. 

1.  C.  lanatum  DC.  The  outer  and  inner  involucral  bracts  differ 
v-ery  much. 

Native  of  th(^  Mediterranean  Region:  spontaneous  at  San  Fran- 
cisco. 

20.     CYNARA  Vaill. 

Stout  perennial  herb  with  ample  pinnatiftd  or  bipinnatifid  leaves 
with  spine-tipped  segments.  Flowers  blue.  Heads  very  large,  soli- 
tary on  the  ends  of  the  branches.  Bracts  of  the  involucre  broadly 
ovate,  obtuse  or  emarginate,  coriaceous.  Receptacle  fleshy,  fimbril- 
late.  Pappus  of  many  series  of  plumose  bristles.  Achenes  obovate, 
somewhat  4-angled.  (From  the  Greek  kuon,  a  dog,  the  spines  of  the 
involucre  being  likened  to  dog's  teeth.) 

1.  C.  Scolynnus  L.  Artichoke.  One  to  2J  ft.  high;  herbage 
more  or  less  tomentose. 

Garden-plant,  found  by  waysides  at  Napa  and  Alameda  and  in  old 
fields  near  Benicia. 

21.  CIRSIUM  Scop.      Thistle. 

Stout  mostly  biennial  herbs.  Leaves  alternate,  prickly  or  spiny, 
commonly  toothed  or  pinnatifld.  Heads  with  numerous  crimson, 
white  or  yellowish  flowers,  perfect  and  all  alike.  Corolla  tubular,  its 
segments  linear-filiform.  Involucre  spherical  to  campanulate,  ovoid 
or  cylindrical,  its  bracts  imbricated  in  many  ranks,  at  least  the  outer 
tipped  with  a  spine  or  prickle,  rarely  innocuous.  Receptacle  thickly 
clothed  with  soft  bristles  or  hairs.     Achenes  obovate  or  oblong,  com- 

Eressed,  not  ribbed,  smooth  and  glabrous.    Pappus  of  a  single  series  of 
ristles,  plumose  or  barbel  late  to  the  middle,  clavellate-dihited  at  tip, 
united  into  a  ring  at  the  base  and  deciduous  as  a  whole.     (Kirsion, 
Greek  name  of  a  kind  of  thistle.) 

Stems  conspicuously  winged  by  the  decurrent  leaves,  the  wings  rigid,  spiny 
and  interrupted;  naturalized  species 1.  C  laneeolatum. 

Stems  not  decurrently  winged,  or  it  decurrent,  the  wing  not  rigid  or  spiny; 
native  species  (except  no.  2?). 

A.  Involucral  bracts  herbaceous,  very  broad  from  the  appressed  base  to 
the  squarrose-spreading  or  recurved  abruptly  acute  apex;  narrower 
innocuous  inner  ones  comparatively  few;  heads  nodding 

2.  C.  foniinale. 

B.  Involucral  bracts  not  appressed-imbricated;  heads  leafy-bracted,  clus- 

tered or  not  conspicuously  long-peduncled,  erect  as  in  all  the  follow- 
ing. 
Leaves  thin,  sinuately  lobed,  very  prickly  but  the  prickles  weak;  invo- 
lucre somewhat  cobwebby;   stems  succulent;  common 

3.  C.  edule. 
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Leaves  tliickish,  pinnately  parted  into  3-lobed  segments,  ending  in  very 
stout  spines;  uppermost  leaves  lanceolate  but  as  stoutly  spinose; 
involucre  arachnoid- woolly,  its  bracts  cartilaginous  at  base;  rare  .  . 

4.  C.  Andrewsii. 
Similar  to  the  last,  but  the  involucres  glabrous;  leafy  bracts  few,  very 
similar  to  the  proper  bracts  and  pectinate-spinescent;    lower  San 

Joaquin 6.  6\  crasaicanlc. 

O.  Involucral  bracts  appressed-imbricate  in  many  ranks,  the  outer  suc- 
cessively shorter,  the  slender  short  spine  at  their  tip   more  or  less 
abruptlv  spreading,  the  innermost  erect,  devoid  of  spine;  heads  naked 
as  in  all  the  following. 
Bracts  linear-lanceolate,  entire,  with  needle-like  termination. 
Heads  campanulate  to  ovate,  1  to  1*^  in.  high;  tall  glabrate    plant  of 

salt  marshes .  ,   .  6.  C.  hydrophilmn. 

Heads  small,  cylindric,  1  in.  or  less  high  ;  slender  plant,  4  to  7  ft.  high, 

commonly  white-woolly      7.  C.  Breweri. 

Bracts  very  broad  and  comparatively  short,  entire;   heads  1^  to  2  in. 

high;  plants  low, commonly  ^  ft.  high 8.  C.  quercetorum. 

Bracts  roundish  and  dilated  at  apex,  the  margin  lacerate-f ringed ;  heads 

1  to  li<^  in.  high ;  plant  1  to  2  It.  high 9.  C.  callilepe. 

D.  Involucral  bracts  not  appressed-imbricated;  heads  naked,  not  leafy- 

bracted,  on  long  peduncles. 

Involucre  broadly  turbinate,  its  bracts  elongated-oblong  or  linear  or 

subulate,    cuspidate    or    scarious    at   apex,   lacerately   fringed   or 

entire,  erect  or  little  spreading,  not  squarrose,  glabrate  or  nearly  so. 

10.  C  rcmotifolium. 

Involucre  campanulate  and  its  base  depressed  about  the  summit  of  the 

peduncle;  outer  involucral  bracts  prickle-tipped,  stout  and  squarrose- 

spreading. 

Bracts  slender,  spreading,  straight  or  incurved,  appressed  at  the  very 

base ;  corollas  cream-color  or  white,  the  segments  shorter  than  the 

throat;  Mt.  Diablo  range  and  southern  Sierra  Nevada 

•11.  C.  Calif ornicum. 
Bracts  with  closely  appressed  base  and  long-lanceolate  widely  spread- 
ing portion,  this  straight,  or  incurved  and  hook-like ;  middle  and 

inner  Coast  Ranges 12.  C.  Coulteri. 

Bracts  straight,  densely  festooned  with  cobwebby  hairs;  sand  hills 
along  the  coast 13.  C.  occidentale. 

1.  C.  lanceolatum  (L.)  Scop.  Bull  Thistle.  Plant  spreading, 
2  to  3 J  ft.  high;  herbage  villous  and  green;  leaves  lanceolate,  deeply 
pinnatifid  into  lanceolate  lobes,  the  callous  midribs  and  veins  excur- 
rent  as  rigid  spines,  the  base  decurrent  on  the  stem  into  interrupted 
prickly  wings;  upper  surface  strigose-setulose;  heads  large,  almost  2 
in.  high,  terminating  leafy  branchlets;  bracts  of  involucre  lightly 
arachnoid-lanceolate,  attenuate  into  slender  and  rigid  prickly  pointed 
spreading  tips;  flowers  rose-purple. 

European  species,  introduced  in  recent  years  in  the  Bay  Region: 
Berkeley;  Lower  San  Joaquin,  etc. 

2.  C.  fontinale  (Greene).  Stout,  about  2  ft.  high,  the  branches 
widely  spreadiifg;  stems  and  upper  surface  of  leaves  more  or  less 
glandular-pubescent;  heads  mostly  clustered,  nodding;  bracts  of  the 
involucre  very  broad,  almost  3  lines  in  width  from  the  base  to  the 
abruptly  acute  apex,  spreading  or  recurved  from  near  the  middle, 
prickle-pointed;  flowers  dull  white;  anther-tips  acute. — (Carduus 
fon  tin  alls  Greene.) 

Confined  to  a  single  locality  near  Crystal  Springs,  San  Mateo  Co., 
having  the  aspect  of  an  introduced  plant.  Bracts  similar  to  C. 
quercetorum,  but  the  long-attenuate  innocuous  inner  ones  compara- 
tively few. 
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3.  C.  edule  Nutt.  Stem  simple,  robust  but  tender  and  succulent, 
3 J  to  nearly  6  ft.  high,  pubescent  and  leafy  to  the  top,  the  leaves 
thin;  radical  leaves  8  to  10  in.  long,  narrowly  oblanceolate,  shallowly 
(rarely  deeply)  sinuate-pinnatifid,  very  prickly-ciliate  but  the  prickles 
weak;  cauline  leaves  similar  or  oblong  or  narrower;  heads  depressed- 
globose,  1  to  IJ  in.  high,  few  in  a  terminal  cluster,  leafy-bracted  at 
base;  involucre  conspicuously  arachnoid-woolly  when  young,  nearly 
glabrate  in  age;  bracts  lanceolate-subulate,  setaceous;  flowers  dull 
purple  or  whitish,  segments  of  the  corolla  shorter  than  throat  and 
with  callous  thickening  at  apex. — (Cnicus  edulis  Gruy.) 

Common  along  creeKS  and  gulches  in  the  Coast  Ranges:  San  Fi*an- 
cisco  Peninsula;  Oakland  Hills;  Marin  Co.  and  northward.     June. 

4.  C.  Andrewsii  (Gray).  Doubtless  tall  and  slender,  branching 
at  summit,  the  loose  wool  deciduous  except'  from  the  heads;  stem 
strongly  striate;  radical  leaves  16  in.  long,  deeply  sinuate-pinnatifid 
into  3-cleft  lobes  terminating  in  a  stout  spine,  the  outline  oblong  but 
the  lobes  toward  the  base  obsolete,  resulting  in  a  prickly-margined 
petiole  about  4  in.  long;  upper  leaves  laciniate-pinnatifid  and  with 
narrowly  lanceolate  prickly  lobes;  heads  somewhat  clustered  or 
pedunculate,  hemispherical,  1  to  IJ-  in.  high,  leafy-bracted  at  base; 
involucre  arachnoid-woolly,  becoming  flocculent;  bracts  with  coria- 
ceous oblong-ovate  base,  the  short  upper  part  greenish,  and  abruptly 
contracted  into  an  awn-like  spine;  corolla  apparently  whitish,  its 
segments  longer  than  the  throat.  — (Cnicus  Andrewsii  Gray.) 

Collected  at  some  now  unknown  station  in  California  by  Dr. 
Andrews  and  named  by  Dr.  Gray  in  1874;  collected  since  only  by 
Miss  Eastwood  in  a  marsh  near  Tennessee  Bay,  May  31,  1896 
(apparently  also  at  Lake  Merced)  and  distributed  by  her  as  Carduus 
amplifolius  Greene;  if  her  identification  be  correct  Greene's  name  is  a 
synonym.  The  radical  leaves  in  Miss  Eastwood's  specimen  are 
white-tomentose  beneath,  green  and  glabrate  above. 

5.  C.  crassicaule  (Greene).  Stems  3  or  4  ft.  high,  very  stout 
below,  hollow,  1  in.  thick,  striate,  branching  above,  and  bearing  a 
panicle  of  6  to  9  subsessile  or  short-peduncled  heads;  herbage  in  the 
mature  plant  gray-pubescent,  especially  the  under  surface  of  the 
leaves;  leaves  similar  to  the  preceding;  heads  1 J  to  rather  less  than  1 
in.  high;  involucre  turbinate-campanulate,  perfectly  glabrous  in  age; 
proper  bracts  linear-lanceolate  to  lanceolate-acuminate,  entire  and 
tipped  with  a  rather  long  slender  prickle;  leafy  bracts  with  a  few 
strong  prickles  or  pectinate-spinescent,  the  inner  sometimes  apparently 
passing  into  the  proper  bracts;  flowers  whitish  or  pinkish;  segments 
about  as  long  as  the  throat. — (Carduus  crassicaulis  Greene.) 

Roadsides  and  low  fields  of  the  San  Joaquin  between  Banta  and 
Lathrop.  July.  The  glabrous  involucre  and  the  lanceolate-acuminate 
bracts  will  distinguish  this  species  from  the  at  present  known  forms 
of  C.  Andrewsii,  the  bracts  of  which  are  abruptly  attenuate.  It  is 
not  unreasonable  to  question  this  plant  as  a  native,  the  Lower  San 
Joaquin  being  notorious  as  a  region  furnishing  alien  plants  which 
have  been  described  as  *'new  species." 
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6.  C.  hydrophilum  (Greene).  Tall,  freely  branching  above,  3§  to 
6  ft.  high,  thinly  pubescent,  in  maturity  green  and  glabrate;  leaves 
deeply  pinnatifid  into  mostly  3-lobed  segments;  heads  1  to  IJ  in. 
high,  paniculate  or  clustered  at  the  ends  of  the  branches;  involucre 
ovate  to  campanulate,  the  bracts  appressed-imbricated,  narrowly 
lanceolate  with  a  glutinous  ridge  toward  the  summit,  tipped  with  a 
diverging  prickle,  perhaps  the  uppermost  portion  of  the  very  slender 
bracts  also  diverging. — (Carduus  hydrophilus  Greene.) 

Suisun  Marshes;  probably  no  more  than  a  salt  marsh  form  of  the 
next. 

7.  C.  Breweri  (Gray).  Commonly  white-tomentose,  sometimes 
nearly  green,  slender  and  tall,  5  to  8  ft.  high;  lower  leaves  ample, 
rather  narrowly  oblong,  irregularly  and  shallowly  sinuate,  almost 
devoid  of  prickles;  upper  leaves  mostly  elongated-lanceolate,  con- 
spicuously prickly;  heads  numerous,  paniculate,  often  rather  densely 
so,  at  summit  of  the  stem,  less  than  1  in.  high,  or  oblong  or  oblong- 
ovate;  bracts  of  the  globular  involucre  lanceolate,  much  appressed, 
firm-coriaceous,  bearing  towards  the  apex  a  glandular  or  viscid  spot 
or  i'idge;  outer  and  middle  bracts  abruptly  tipped  with  a  mostly 
spreading  weak  prickle;  corollas  pale  purple  or  whitish,  the  lobes 
snorter  than  the  throat;  anther-tips  deltoid,  merely  acute. — (Cnicus 
Breweri  Gray.) 

Wet  places  in  the  Coast  Ranges,  not  common:  San  Juan;  Napa 
Valley;  Ft.  Bragg  and  northward  to  Mt.  Shasta.  Julj'-Aug.  Seed- 
lings collected  by  the  author  near  Sisson's,  Shasta  Co.,  have  oblong- 
lanceolate  leaves  over  2  ft.  long,  the  lower  third  narrowed  to  a 
winged  petiole;  prickles  so  sparse  and  small  that  the  blades  appear 
quite  innocuous. 

Carduus  cymosus  Greene.  Stem  3  to  4  ft.  high,  leaves  white- 
floccose  on  both  faces;  heads  IJ  in.  high;  outer  bracts  ovate  and 
lanceolate,  closely  appressed  except  at  the  stoutlj^  spinescent  tip; 
corolla  dull  white. — Alameda  and  Contra  Costa  Cos.     Not  seen  b}"  us. 

8.  C.  quercetorum  (Gray).  Perennial  by  branching  horizontal 
rootstocks;  stem  short,  4  to  6  in.  (rarely  1  ft.)  high,  bearing  a  few 
large  heads;  herbage  arachnoid-tomentose  when  young,  especially  on 
the  under  surface  of  the  leaves,  eventually  glabrate;  heads  H  to  2  in. 
high,  sometimes  as  thick;  leaves  mostly  petiolate,  4  to  9  in.  long, 
pinnately  parted  and  the  oblong  or  lanceolate  divisions  often  3  to 
5-cleft  or  -divided,  strongly  or  weakly  prickly;  involucral  bracts 
thickish,  coriaceous,  closely  imbricated  in  many  ranks,  the  outermost 
ovate  (about  3  lines  long),  the  inner  becoming  lanceolate,  all  with  a 
short  cusp  rather  Jess  than  1  line  long  or  sometimes  blunt;  innermost 
bracts  obscurely  scarious  at  tip;  flowers  purplish  or  whitish;  four  of 
the  corolla-lobes  united  higher,  the  other  longer  than  the  throat. — 
(Cnicus  quercetorum  Gray.) 

Coast  Ranges:  Fort  Ross,  Setchell;  Napa,  Jepson;  Marin  Co. ;  Oak- 
land Hills,  Bolander;  San  Juan,  Brewer^  and  southward  to  San 
Diego  Co.     June-Aug. 

9.  C.  callilepe   (Greene).     Stems  several  from  the  crown  of  \fci& 
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perennial  root,  about  2  ft.  high;  leaves  oblong-oblanceolate  in  out- 
line, pinnately  lobed,  moderately  prickly,  bright  green  above,  lightly 
arachnoid-tomentose  beneath,  4  to  7  in.  long;  heads  medium,  in 
flower  1  to  H  in.  high,  commonly  borne  in  pairs  on  longish  but 
rather  unequal  peduncles;  bracts  of  the  involucre  oblong,  scariously 
margined  and  dilated  at  apex,  cuspidate  and  lacerately  fringed; 
innermost  bracts  elongated-oblong  or  lanceolate,  ending  in  a  scarious 
innocuous  point;  lobes  of  the  corolla  as  long  as  the  throat. — (Carduus 
callilepis  Greene.) 

San    Francisco;    Berkeley   Hills;    Tocaloma,    Marin    Co.     Last   of 
May  to  early  July.     Rather  uncommon. 

10.  C.  remotifolium  (Gray).  Plants  3  to  8  ft.  high;  herbage 
nearl}'  glabrate,  loosely  arachnoid  or  minutely  flocculent;  leaves 
pinnately  lobed  to  divided,  the  divisions  of  at  least  the  lower  diver- 
gently 3-lobed,  more  or  less  whitened  by  the  loose  tomentum  beneath 
even  in  age;  heads  in  flower  1  in.  or  at  most  IJ  in.  high,  rather 
long-peduncled,  naked  or  nearly  so  at  base;  involucre  broadly  tur- 
binate, lightly  arachnoid  and  glabrate;  bracts  elongated-oblong  or 
linear  or  subulate,  scariously  margined  and  commonly  somewhat 
limbriate  towards  the  cuspidate  tip;  corolla  yellowish  white,  its 
segments  much  shorter  than  the  throat;  pappus  of  coarse  bristles, 
the  strongest  with  club-shaped  tips. — (Cnicus  remotifolius  Gray.) 

Dry  mountain  ridges  from  Knoxville,  Napa  Co.,  northward.  Aug. 
In  plants  from  Lake  Co.  the  bracts  of  the  involucre  are  frequently 
not  lacerate  nor  scarcely  scarious-margined.  Plants  from  Howell 
Mountain  referred  to  this  species  have  clustered  instead  of  solitary 
heads  on  long  peduncles,  and  campanulate  involucres. 

11.  C.  Calif ornicum  (Gray).  Tall  and  paniculately  branching, 
often  4  to  6  ft.  high,  very  leafy  toward  the  base,  the  white  wool 
more  or  less  deciduous;  leaves  narrow,  mostly  about  6  in.  long,  from 
sinuately  to  deeply  pinnatifid,'  moderatelj^  prickly;  heads  solitary  on 
long  peduncles,  IJ  to  2  in.  high,  naked;  involucres  hemispherical, 
somewhat  woolly;  bracts  with  coriaceous  base  and  lanceolate  spread- 
ing but  incurved  upper  portion,  the  terminal  prickle  short;  corollas 
cream-color,  white  or  rarely  purple;  lobes  shorter  than  the  throat; 
anther-tips  deltoid. — (Cnicus  Californicus  Gray.) 

Mt.  Diablo  range  (ace.  to  Greene):  common  in  the  Sierra  Nevada 
from  the  Stanislaus  (where  first  collected  by  Bigelow)  and  the  Coulter- 
ville  Grade  to  Yosemite  and  southward. 

12.  C.  Coulteri  (Gray).  Stems  freely  branching  above,  3J  to  7  ft. 
high;  herbage  white-tomentose  or  becoming  green;  radical  loaves 
pinnately  parted  into  lanceolate  divisions,  10  to  15  in.  long;  lower 
cauline  leaves  oblong,  shallowly  sinuate,  with  sparse  and  weak 
prickles,  8  in.  long,  decurrent  for  about  J  in.;  uppermost  leaves 
lanceolate;  heads  large,  nearly  2  in.  high,  on  almost  naked  peduncles 
1  ft.  or  more  long;  involucre  hemispherical,  less  woolly  than  the  next 
or  nearly  glabrous;  bracts  of  involucre  with  appressed  subcoriaceous 
base  and  the  long  lanceolate  prickle- tipped  upper  portion  spreading, 
either  straight  or  incurved,  or  sometimes  the  outermost  deflexed;  inner- 
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most  bracts  erect;  flowers  bright  crimson;  corolla-segments  longer 
than  the  throat;  pappus-bristles  barbellate  above,  the  tips  scarcely 
dilated. — (Carduus  venustus  Greene.) 

Higher  hills  and  mountains  of  the  Coast  Ranges  from  Ukiah  and 
the  Vaca  Mountains  to  Berkeley,  Mt.  Diablo  and  southward  to 
Forest  Grove  and  Skyland  in  the  Santa  Cruz  Mountains.  June- 
July.  A  strikingly  handsome  species  passing  by  numerous  gradations 
into  C.  occidentale.  The  spreading  bracts  are  frequently  developed 
into  grappling-hook-like  appendages  nearly  1  in.  long. 

13.  C.  occidentale  (Nutt).  Stout,  IJ  to  3  ft.  high,  very  white 
with  thick  coating  of  cottony  wool;  leaves  from  sinuate-dentate  to 
pinnatifid,  not  very  prickly,  glabrate  above,  canescent  beneath;  heads 
subglobose,  IJ  to  If  in.  high  on  nearly  naked  peduncles;  involucral 
bracts  straight  and  subulate-lanceolate,  with  short  spines,  not  widely 
spreading,  densely  festooned  with  cobwebby  hairs;  flowers  red  or 
purple;  corolla-segments  longer  than  the  throat;  anther-tips  narrow 
and  acuminate;  pappus  rather  scanty. — (Carduus  occidentalis  Nutt.) 

Common  on  sandy  hills  near  the  coast,  from  San  Francisco  south- 
ward. The  bracts,  excepting  their  spiny  tips,  are  quite  concealed  by 
the  dense  wool.  Even  at  a  short  distance  from  the  sea  the  characters 
are,  however,  less  pronounced,  the  involucres  being  less  arachnoid- 
woolly  and  the  bracts  somewhat  curved  or  diverging  from  the 
appressed  base;  proceeding  inland  to  the  middle  Coast  Ranges,  one 
comes  to  typical  C.  Coulteri,  with  nearly  or  quite  glabrous  involucres 
and  characteristic  bracts.  This  form  is  repeated  about  Mt.  Shasta 
and  in  the  northern  Sierra  Nevada  but  the  heads  and  whole  plant  are 
almost  snow-white  woollv,  when  it  is  Carduus  candidissimus  Greene. 

22.  SILYBUM  Gsertn. 

Annual  or  biennial  herb  with  very  ample  sinuate-pin natifid  prickly 
clasping  leaves,  smooth  and  shining  above  and  very  conspicuously 
blotched  with  white  along  the  veins.  Heads  very  large,  solitary  at 
the  ends  of  the  branches.  Flowers  purple.  Corollas  with  filiform 
tube  conspicuously  dilated  below  the  narrowly  linear  lobes.  Bracts 
of  the  involucre  broad,  appressed,  bearing  an  abruptly  speading  spine 
which  is  broadly  lanceolate  or  ovate  and  ciliate-prickly  toward  the 
base.  Pappus-bristles  in  several  series,  flattish,  minutely  barbellate. 
(Old  Greek  name  applied  to  thistle-like  plants.) 

1.  S.  Mariana m  Gaertn.  Milk  Thistle.  Branching,  3  to  6  ft. 
high;  leaves  IJ  to  2J  ft.  long,  6  to  12  in.  wide,  strongly  undulate  at 
the  sinuses;  heads  about  2  to  2 J  in.  broad;  spines  of  the  middle  in- 
volucral bracts  1  to  IJ  in.  long. 

Common  in  abandoned  fields  and  by  roadsides  throughout  Califor- 
nia.    Naturalized  from  the  Mediterranean  Region.     May-Aug. 

Tribe  3.    Senecioneae.     Groundsel  Tribe. 

23.  PETASITES  Gaertn.     Sweet  Coltsfoot. 
Perennial  herbs  with  creeping  rootstocks  from  which  arise  in  etvxb; 
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spHng  scape-like  flowering  stems  (with  many  scales  or  bract-like 
leaves)  and  later  ample  radical  leaves.  Heads  in  a  racemose  corymb, 
subdioecious,  i.  e.^  the  flowers  on  one  plant  perfect  but  mostly  sterile, 
the  sterile  flowers  with  tubular  5-cleft  corolla  and  undivided  style; 
the  flowers  on  another  plant  mostly  fertile,  the  fertile  flowers  of  two 
kinds,  perfect  ones  with  tubular  2  to  5-cleft  corolla  and  pistillate  ones 
with  ligulate  corolla,  in  both  with  style  slightly  cleft  at  apex. 
Flowers  whitish  or  pinkish.  Achenes  6  to  lO-ribbed.  Pappus  elongat- 
ing in  age,  very  soft  and  white.  (Greek  petasos,  a  broad-brimmed 
hat,  in  allusion  to  the  large  leaves.) 

1.  P.  palmata  (Ait.)  Gray.  Stem  7  to  10  in.  high,  glandular- 
pubescent,  its  bract-like  scales  IJ  to  2J  in.  long;  leaves  roundish  in 
outline,  green  and  nearly  glabrous  above,  densely  white-tomentose 
beneuth,  at  least  when  young,  12  in.  broad  or  less,  palmately  cleft  to 
below  the  middle  into  7  to  10  lobes;  lobes  denticulate,  sinuately 
toothed  or  3-lobed  at  apex;  petioles  4  to  7  in.  long;  heads  7  lines  high; 
bracts  of  the  involucre  rather  loose;  marginal  flowers  of  fertile  head 
ligulate,  the  style  slender  and  perfectly  glabrous;  disk-flowers  often 
very  unequal,  with  slender  tube  abruptly  dilated  at  the  throat,  and 
the  style  strongly  thickened  above  and  minutely  roughened  or  papil- 
late; flowers  of  substerile  head  not  well  known  to  us. 

Deep  shades  of  wooded  canons  from  the  Santa  Cruz  Mountains 
(Loma  Prieta,  Forest  Grove,  Saratoga)  to  Sonoma  Co.,  XJkiah,  and 
northward.     Mar. 

24.  CACALIOPSIS     Gray. 

Floccose-woolly  perennials  with  mostly  radical  palmately  cleft  or 
parted  leaves  and  few  large  rayless  heads  of  numerous  flowers  ter- 
minating the  stoutish  stems.  Involucre  broadly  campanulate,  its 
bracts  many,  linear-lanceolate,  acuminate,  rigid  rather  than  herba- 
ceous. Keceptacle  naked.  Anthers  entire  at  base.  Style  puberulent 
below  the  slii^htly  flattened  branches.  Achenes  10-nerved.  Pappus 
copious,  soft  and  white,  equaling  the  corolla.  (Greek  kakalia,  ancient 
Greek  name  of  some  plant,  and  opsis,  likeness.) 

1.  C.  Nardosmia  Gray.  One  to  IJ  ft.  high;  leaves  palmately 
parted  or  cleft,  the  divisions  broad,  cleft  or  toothed,  the  radical  2J  to 
3 J  in.  broad  on  petioles  2 J  to  4  in.  long,  the  cauline  few,  similar  to 
the  radical  but  smaller;  heads  about  1  in.  high,  corymbosely  disposed 
at  the  nearly  naked  summit  of  the  stem;  flowers  yellow,  honey- 
scented. — (Adenostyles  Nardosmia  Gray.) 

Near  the  Geysers,  Sonoma  Co.  ("in  a  pine  grove;  not  common," 
Bolander,  1864);  Mendocino  and  Humboldt  Cos.  and  northward. 
Apr.-May. 

25.  LUINA   Bentham. 

Cottony-pubescent  low  plants  with  many  erect  simple  stems. 
Leaves  alternate,  entire,  sessile.  Heads  rayless,  about  10-flowered, 
disposed  in  terminal  corymbs.  Flowers  yellow.  Involucre  oblong- 
campanulate,  its  bracts  8  to  10  or  12,  linear,  rigid,  carinately  l-nerved, 
equal.     Keceptacle   naked.     Corolla  funnelform.     Anthers  sagittate 
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at  base.     Style  glabrous,  its  flattened  branches  papillose  on  the  back. 
Pappus  soft  and  white.     (Anagram  of  Inula.) 

1.  L.  hypoleuca  Benth.  Stems  nearly  1  ft.  high  from  a  woody 
rootstock,  white-tomentose;  leaves  ovate-oblong  to  elliptic,  1  in.  long, 
white  with  wool  beneath,  becoming  glabrous  and  green  on  the  veiny 
upper  surface;  heads  5  or  6  lines  high,  several  in  an  open  cluster. 

Plant  of  the  coast  region:  Chimney  Rock,  Mendocino  Co.;  Santa 
Cruz  Mountains,  Kellogg^  July  2,  1868,  seen  by  the  author  in  the 
Oray  Herbarium,  Harvard  University. 

26.  ARNICA  L 

Perennial  montane  herbs,  somewhat  glandular  or  aromatic.  Leaves 
all  opposite  or  the  upper  alternate.  Heads  single  or  several,  large,  at 
the  summit  of  the  singjle  stem.  Involucre  broadly  campanulate,  not 
calyculate  at  base;  bracts  lanceolate,  equal,  somewhat  in  2  ranks. 
Receptacle  flat,  naked.  Disk-flowers  many,  yellow;  ray-flowers  pistil- 
late when  present,  yellow.  Achenes  slender  and  somewhat  spindle- 
shaped,  with  a  callous  knob  at  ba«e.  Pappus  a  single  row  of  rather 
rigid  and  strongly  roughened  denticulate  white  bristles.  (Origin  of 
name  obscure. ) 

Rays  none  J  leaves  more  or  less  coarsely  dentate- 1.  ^.  diacoidea. 

Rays  present;  leaves  more  or  less  serrate 2.  A.  latifolia. 

1.  A.  discoidea  Benth.  Coast  Arnica.  One  and  one-half 
to  2 J  ft.  high,  glandular-  or  viscid-pubescent  especially  above;  leaves 
ovate  or  oblong,  irregularly  and  often  coarsely  dentate,  rounded  or 
truncate  or  cordate  at  base,  4  in.  long  or  less,  on  petioles  nearly  their 
own  length;  cauline  sessile,  reduced,  often  with  salient  teeih,  the 
upper  sometimes  alternate;  heads  f  in.  high  or  nearly  so;  rays  none; 
involucre  villous-glandular;  achenes  sparsely  hispidulous,  2  to  3  lines 
long. 

Dry  open  woods:  frequent  in  the  Coast  Range  Mountains  from  San 
Luis  Obispo  to  Monterey,  Mt.  Tamalpais,  Mt.  Diablo  and  northward 
beyond  our  limits.     May-Sept. 

2.  A.  latifolia  Bong.  Ten  to  18  in.  high,  more  or  less  glandular 
but  seemingly  glabrous;  leaves  opposite,  with  3  or  4  cauline  pairs,  the 
lower  ovate  or  roundish  and  petioled,  the  upper  narrower  and  sessile, 
sharply  serrate  (especially  the  middle  ones)  or  some  entire;  heads  7  to 
9  lines  high;  rays  7  lines  long. 

Mt.  Hamilton,  W.  W.  Pricey  ace.  to  Zoe;  Sierra  Nevada.  . 

27.  SENECIO  L.     Groundsel. 

Herbs  with  alternate  leaves  and  heads  in  terminal  corymbs,  rarely 
solitary.  Heads  many-flowered.  Flowers  yellow  in  both  disk  and 
ray,  the  latter  pistilate  or  none.  Involucre  cylindrical  to  campanu- 
late, with  1  or  2  rows  of  bracts  of  equal  length,  naked  or  with  a  few 
small  short  bracts  at  base;  bracts  erect  or  connivent.  Receptacle  flat, 
naked.  Achenes  terete.  Pappus  of  abundant  white  and  soft  hairs. 
Style  branches  truncate.  (From  the  Latin  senex,  an  old  man,  on 
account  of  the  white  hair-like  pappus.) 
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A.  Annuals. 

Rays  none;  heads  disposed  to  be  sessile  in  clusters;  inyolucre  with  small 
black  bracts  at  base 1.  S.  vulgaris. 

Rayjs  inconspicuous  and  recurred;  flower  heads  stalked  in  loose  corymbs; 
involucre  naked  at  base 2.  8.  tylvaHeus. 

B.  Perennials. 
Herbs. 
Heads  with  rays. 
Leaves  more  or  less  bipinnately  dissected  or  incised ;  heads  many  .  .  . 

3.  S.  eurycephcUus. 

Leaves  coarsely  dentate;  heads  1  to  3 A.  S.  Greenei. 

Leaves  entire ;  heads  many  to  numerous 5.  5.  Clevelandi. 

Heads  rayless. 
Herbage  more  or  less  woolly  at  least  when  young ;  montane  plants  .  .  . 

6.  S.  aronieoides. 
Herbage  glabrous;  plants  of  brackish  marshes  .  .   .  .7,  S.  hydrophilus. 
Suffrutescent  plants;  heads  with  rays;  leaves  divided  into  3  to  v  or  9  linear 

lobes S.  S.  DougUuii. 

Climbing  plants;  heads  rayless;  leaves  with  reniform  stipules 

9.  8.  mikanioides. 

1.  S.  vulgaris  L.  Common  Groundsel.  Slender  erect  branch- 
ing annual,  ii  to  12  in.  high,  glabrous  or  with  a  little  loose  tomen- 
tum;  leaves  pinnatilid  with  oblong  lobes  and  dentate  margin,  sessile, 
auricled;  heads  in  terminal  corymbs  or  clusters;  involucre  4  lines 
long,  of  about  20  equal  black-tipped  bracts  (often  penicillate  at  tip), 
with  several  small  black  ones  at  base;  achenes  slightly  hairy. 

Very  common,  naturalized  weed.  Feb. -Apr.  Sometimes  called 
"Old  Man  of  Spring." 

2.  S.  sylvaticus  L.  Very  similar  to  the  preceding  but  the  loaves 
mostly  linear  to  oblong,  less  pinnatilid,  dentate,  or  nearly  entire; 
herbage  nearly  glabrous;  heads  commonly  looser  in  the  corymb; 
bracts  of  involucre  not  black-tipped,  the  small  ones  at  base  wanting 
or  minute;  rays  about  5,  minute,  recurved,  or  sometimes  wanting; 
achenes  appressed-pubescent. — (S.  aphanactis  Greene.) 

Seldom  seen  or  passed  over  for  S.  vulgaris:  San  Luis  Obispo, 
Breuu'.r^  18G1;   Mare  Island,  Gree)ie,  1874. 

3.  S.  eurycephalus  T.  &  G.  Stem  leafy,  often  much  branched  at 
the  summit,  1  to  2J  ft.  high;  herbage  floccose-wooUy  when  young, 
and  either  glabrate  or  not  glabrate  at  flowering  time;  leaves  deeply 
pinnatilid,  the  lobes  cuneate-obovate,  entire,  coarsely  serrate  or 
incisely  cleft,  or  the  terminal  portion  unsegmented;  heads  5  lines 
high,  many  in  an  ample  corymb;  involucre  campanulate  at  base, 
somewhat  contracted  above,  its  bracts  linear-oblong,  somewhat  acute, 
scarious-margined;  rays  7  to  12,  the  ligules  6  lines  long. 

Open  woods  bordering  the  bases  of  low  hills  in  the  Coast  Ranges: 
Palo  Alto;  Mt.  Diablo;  Geysers,  Sonoma  Co.,  Bolmider^  1864; 
Atascadero  Ranch,  Santa  Margarita  Valley,  Brewer ^  no.  512  (  =  type 
of  S.  Breweri  Davy). 

4.  S.  Greenei  Gray.  Stem  seldom  1  ft.  high,  bearing  1  to  3 
short-peduncled  heads;  herbage  lightly  floccose-tomentose;  radical 
leaves  roundish  with  abrupt  or  somewhat  cuneate  base,  coarsely 
dentate,  barely  1  or  2  in.  long,  on  slender  petioles;    cauline  leaves 
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few,  sessile,  uppermost  lanceolate  and  entire,  sometimes  bract-like; 
heads  J  in.  long;  bracts  of  involucre  linear,  none  calyculate;  rays 
deep  orange,  J  in.  or  more  long;  style-tips  of  disk-flowers  conspicu- 
ously penicillate-margined  and  with  a  central  cusp;  achenes  glabrous. 
Mountain  side  near  the  Geysers,  growing  under  bushes  of  Picker- 
ingia  and  Ceanothus,  E.  L.  Greene^  June  17,  1874.  Collected  since 
only  on  Mt.  Sanhedrin,  Mendocino  Co.,  Rattan^  in  whose  specimens 
the  lower  cauline  leaves  are  oblong,  tapering  to  both  apex  and  base, 
the  petiole  longer  than  the  blade. 

5.  S.  Clevelandi  Greene.  Stems  commonly  2  ft.  high,  corym- 
bosely  branched  at  summit,  but  the  inflorescence  rather  strict; 
herbage  glaucous  and  glabrous,  except  the  small  floes  of  white 
tomentum  in  the  axils  of  the  upper  leaves  and  bracts;  leaves  mostly 
in  a  radical  tuft,  oblong,  mostly  3  in.  long,  tapering  to  both  ends 
from  the  middle  or  broadest  above  the  middle,  entire,  obtuse,  on 
petioles  3  to  6  in.  long;  uppermost  leaves  similar  but  smaller;  heads 
numerous  in  a  compound  corymb,  3  lines  high;  rays  deep  orange,  2 
lines  long;  achenes  glabrous. 

Northern  Napa  Co.  (Samuels  Springs  to  Pope  Valley  and  north  to 
Butt's  Canon,  common  in  canon  bottoms  and  dry  beds  of  rivulets, 
mostly  in  moist  spots,  July,  1897);  Lake  Co. 

6.  S.  aronicoides  DC.  Stem  robust,  1  to  3  ft.  high,  leafy  chiefly 
at  the  base  or  below  the  middle;  younger  parts  loosely  woolly,  soon 
glabrate;  heads  5  lines  high,  many  in  a  compound  terminal  cyme,  or 
the  inflorescence  much  reduced  and  the  heads  few;  basal  leaves  ovate 
to  oblong,  3  to  8  in.  long,  on  petioles  5  in.  long  or  less,  irregularly 
and  coarsely  toothed,  denticulate  or  almost  entire;  cauline  leaves 
similar  or  mostly  lanceolate,  reduced  and  auricled  at  base,  the  upper- 
most bract-like;  involucral  bracts  lanceolate,  either  with  or  without 
purple  tips;  flowers  16  to  26  or  only  10  or  12;  rays  none,  rarely  1 
or  2;  achenes  1 J  lines  long,  glabrous. 

Thickets  or  sparsely  chaparral-covered  country:  Mission  Hills,  San 
Francisco,  Kellogg  and  Harford,  1868;  Mt.  Tamalpais;  Angel  Island; 
Grizzly  Peak;  Mt.  Diablo;  Vaca  Mountains;  Calistoga,  etc.  Com- 
mon and  widely  distributed  in  the  Bay  Region,  but  variable  in 
aspect  and  not  abundant  in  any  one  locality.  Caiijine  leaves  often 
more  irregularly  or  saliently  toothed  than  the  basal  ones. 

7.  S.  hydrophilus  Nutt.  Stem  purplish,  2  to  4  ft.  high,  strict, 
few-leaved;  herbage  somewhat  succulent,  glabrous,  more  or  less  glau- 
cous; leaves  fleshy-coriaceous,  entire  or  barely  denticulate;  the  radical • 
and  lowest  cauline  oblanceolate  and  stout-petioled,  8  to  11  in.  long,  IJ 
in.  wide,  the  upper  cauline  sessile  or  partly  clasping;  heads  often  very 
numerous,  cymose-corymbose,  small  (5  lines  high),  short-pediceled; 
involucre  campanulate,  slightly  calyculate;  rays  none  or  rarely  few. 

Abundant  in  the  Suisun  Marshes  and  found  in  other  marshes  about 
San  Francisco  Bay;  thence  northward.     May-July. 

8.  S.  Douglasii  DC.  Branching  from  the  suffrutescent  base  and 
forming  a  bushy  plant  3  ft.  high,  leafy  up  to  the  inflorescence; 

35 
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herbage  at  first  whitish-tomentode,  later  more  or  less  glabrate;  lower 
leaves  pinnately  divided  into  5  to  9  narrowly  linear  revolute  lobes, 
the  upper  with  only  3  lobes  (the  middle  one  several  times  lai^ger),  or 
the  uppermost  entire;  heads  7  lines  high;  involucre  broadly  tun>iiiate, 
the  bracts  linear  with  attenuate  tips,  dorsallv  carinate  below;  rays 
about  18,  the  ligules  5  lines  long;  achenes  linear,  canescent,  2  lines 
long. 

Dry  stream  beds,  in  late  summer  or  autumn:  Putah  Greek;  Conn 
Creek  (Napa  Co. J;  and  southward  to  the  Mt.  Diablo  Region  and 
Southern  California. 

9.  S.  mikanioides  Otto.  Ivy  Senecio.  Climbing  by  twining 
stems  over  shrubs  and  trees  to  a  height  of  5  to  20  ft.;  leaves  ivy-like, 
roundish-cordate,  sharply  6  to  7-angled;  petioles  as  long  or  longer; 
stipules  reniform,  present  except  on  the  uppermost  leaves;  corymbs 
more  or  less  paniculate;  heads  linear-oblong,  5  to  7  lines  long,  the 
involucre  about  J  the  length  of  the  corollas. 

Along  streams  at  the  western  base  of  the  Oakland  Hills:  Berkeley; 
Temescal  Creek;  Mills  College.    Jan.    Introduced  from  South  Africa. 

Tribe  4.     Anthemideae.     Mayweed  Tribe. 

28.  ANTHEMIS   L.     Chamomile. 

Branching  ill-scented  herbs  with  finely  dissected  alternate  leaves. 
Heads  solitary,  on  terminal  peduncles.  Ray-flowers  white,  pistillate, 
in  ours  sterile;  disk-flowers  yellow.  Involucre  hemispherical,  its 
bracts  scarious,  margined  with  a  greenish  nerve,  at  length  dry, 
imbricated  in  several  series,  shorter  than  the  disk.  Receptacle 
conical,  chaffy  toward  the  summit,  the  chaff'  slender,  keeled  and 
scarious-margined  below.  Achenes  striate,  not  hairy,  truncate. 
Pappus  none.     (Ancient  Greek  name  of  the  Chamomile.) 

1.  A.  Cotula  L.  Mayweed.  Branching  from  the  base,  1  to  2  or 
rarely  3  ft.  high,  nearly  glabrous;  leaves  pinnately  dissectBd;  heads 
on  long  naked  peduncles,  f  in.  broad,  including  the  rays;  rays  14  to 
20,  at  length  reflexed;  achenes  rugose,  the  truncate  summit  with  a 
very  short  epigynous  disk. 

V"ery  common  late  spring  or  summer  weed  in  pastures  and  neg- 
lected lands  throughout  California.  Often  called  **  Dog-fennel;  *' 
odor  strong  and  fetid. 

29.  ACHILLEA  L.    Yarrow. 

Perennials  herbs  with  alternate  leaves,  in  ours  pinnately  divided 
into  many  fine  segments.  Heads  in  a  terminal  corymb,  radiate;  rays 
few,  white;  disk-flowers  yellow;  both  disk  and  ray  fertile.  Involucre 
oblong  or  ovoid,  its  bracts  imbricated,  with  scarious  margins. 
Receptacle  chaffy,  nearly  flat.  Achenes  strongly  oboompreMed, 
callous-margined,  destitute  of  pappus. 

1.  A.  millefolium  L.  Common  Yarrow.  Milfoil.  Stems  sim- 
ple, erect  or  ascending  at  the  very  base,  2  to  8  ft.  high;  herbage 
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pubescent;  leaves  Uneaivlanceolate  in  outline,  the  niultifid  divisions 
crowded  on  the  rachis;  corymb  compound,  flat-topped;  rays  4  or  5, 
white. 

Common  throughout  California:  along  the  coast,  on  low  interior 
hills,  and  even  in  the  most  remote  mountain  ranges;  appearing  as.  if 
native.      Mar.-July. 

30.  CHRYSANTHEMUM   L. 

Annual  or  perennial  herbs,  ours  with  toothed  or  incised  leaves. 
Heads  large,  solitary  on  leafy-bracted  peduncles.  Disk -flowers 
yellow;  rays  yellow  or  white.  Receptacle  flat  or  hemispherical, 
naked.  Achenes  glabrous-,  at  least  those  of  the  disk  5  to  10-nbbed  all 
around.     (Greek  chrusos,  gold,  and  anthemon,  a  flower.) 

1.  C.  segetum  L.  Corn  Chrysanthemum.  Annual,  erect,  1 
to  2  ft.  high;  herbage  glabrous;  lower  leaves  pinnatifid  or  incised; 
upper  merely  denticulate,  sessile  by  a  clasping  base;  heads  (including 
the  yellow  rays)  2  in.  wide;  ray  achenes  3-sided. 

Fields  at  West  Berkeley;  Mendocino  City.     May-June. 

C.  Leucanthemum  L.  Ox-eye  Daisy.  Involucral  bracts  with 
dark  red  iftargins;  rays  white. — Sierra  Nevada;  reported  from  Santa 
Cruz. 

31.  MATRICARIA  L. 

Ours  glabrous  annuals  with  pinnately  dissected  leaves.  Heads 
solitary  or  somewhat  corymbose,  with  many  greenish  yellow  flowers. 
Receptacle  slender-conical,  naked.  Bracts  of  the  involucre  imbri- 
cated, with  scarious  margins,  persistent.  Corollas  tubular,  without 
limb.  Rays  none.  Pappus  reduced  to  a  membranous  crown  or  border, 
or  none.  Achenes  glabrous,  3  to  5-nerved  on  the  sides,  rounded  on 
the  back.     (Latin  matrix,  because  used  medicinally.) 

Heads  2  to  4  lines  high;  achenes  with  an  obscure  margin  at  summit .... 

1.  M,  dis&yidea. 
Heads  mostly  4  to  6  lines  high;  achenes  with  a  broad  crown, or  a  lobed  1- 
sided  pappus 2.  3f.  occidentalis. 

1.  M.  discoidea  DC.  Branching,  2  or  3  to  10  in.  high;  herbage 
sweet-scented;  heads  short-peduncled,  2  to  3  or  4  lines  high;  bracts  of 
the  involucre  broadly  oblong. 

Common  in  beaten  roadways,  about  old  farm  buildings  and  in 
pasture  lands  throughout  California.     Apr.-May. 

2.  M.  occidentalis  Greene.  Either  branching  or  unbranched 
below  the  corymbose  summit,  IJ  to  2  ft.  high;  herbage  not  so  strongly 
scented;  heads  as  much  as  }  in.  high;  achenes  sharply  angled,  with  a 
broad  crown-like  margin,  or  lobed  and  l-sided. 

Rich  soil  of  fields:  Sacramento  Valley;  San  Francisco  and  south- 
ward to  Southern  California. 

32.  TANACETUM  L. 

Strong-scented  perennial  herbs.  Leaves  2  or  3  times  pinnately 
divided  into  numerous  small  lobes.     Heads  discoid,  many-flowered. 
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in  a  corymb-like  peduncled  cluster.  Flowers  yellow.  Involucre  of 
numerous  scale-like  bracts.  Receptacle  flat  or  low,  naked.  Acfaenes 
5-ribbed  or  3  to  5-angular,  with  broad  truncate  summit  bearing  a  low 
crown-like  pappus  or  none. 

1.  T.  camphoratum  Less.  Dune  Tansy.  Villous- tomentose 
when  young,  the  wool  more  or  less  deciduous  in  age;  herbage  with 
the  aroma  of  camphor;  stems  robust,  decumbent  or  ascending,  1  to  2J 
ft.  long;  primary  and  secondary  divisions  of  the  leaves  much  crowded, 
the  latter  oval  or  oblong,  the  aargin  more  or  less  revolute;  acfaenes 
glandular. 

Sand-dunes  at  San  Francisco.     Aug. -Nov. 

33.  ARTEMISIA   L.     Sage  Brush. 

Herbs  or  shrubby  plants,  mostly  bitter  and  aromatic,  with  alternate 
leaves.  Heads  small,  nodding  or  erect,  in  panicled  spikes  or  racemes. 
Flowers  yellow  or  purplish,  all  tubular;  disk-flowers  perfect  and  mar- 
ginal ones  pistillate  or  all  perfect.  Rays  none.  Corolla  of  the  pis- 
tillate flowers  2  or  3-toothed,  of  the  perfect  flowers  5-toothed.  Involu- 
cre imbricated,  dry  and  scarious.  Receptacle  nearly  flat,  naked. 
Achenes  obovoid  or  oblong,  glabrous,  with  a  small  terminal  areola. 
Pappus  none.  (Named  for  Artemisia,  wife  of  Mausolus,  king  of 
Caria.) 

Shrub;  herbage  grayish-puberulent;    leaves  linear-filiform  and  entire   or 
with  linear  filiform  divisions;  involucre  hemispherical 

3.  A.  Calif omica. 
Herbaceous  or  somewhat  woody  at  base. 

Involucre     oblong;    leaves    green    above,   commonly    white-tomentose 

beneath,  broad,  often  pinnatifid .  .  ,1.  A.  heierophylla. 

Involucre  hemispherical. 
Herbage   green,  glabrous;   leaves   bipinnately  divided,  the  divisions 

serrulate  or  incised 2.  A.  biennis. 

Herbage  green  and  nearly  glabrous;  leaves  linear,  entire 

4.  A.  dracuneuloides. 
Herbage  densely  silky-villous  all  over;  leaves  once  to  twice  pinnately 

divided  into  linear  entire  segments 6.  ^.  pycnocephala. 

1.  A.  heterophylla  Nutt.  California  Mugwort.  Stems 
erect,  woody  at  base,  strict,  3  to  6  ft.  high;  leaves  lanceolate  to 
oblong,  ovate  or  elliptic,  sparingly  pinnatifid  (with  downward  inci- 
sions), cleft  or  often  entire  (especially  the  upper),  green  above,  white- 
tomentose  beneath,  sometimes  glabrous;  heads  mostly  erect,  in  dense 
spikes  in  an  open  or  more  commonly  dense  terminal  panicle,  the 
main  axis  leafy;  involucre  oblong,  glabrous;  marginal  flowers  pistil- 
late, disk-flowers  perfect,  all  fertile,  as  also  in  the  next  two  species. 

Common  along  stream-banks  and  elsewhere  throughout  California. 
Leaves  usually  large,  often  6  in.  long  and  2 J  in.  broad,  exceedingly 
polymorphic  as  to  the  margin.  Treated  (and  perhaps  more  wisely) 
as  A.  vulgaris  L.  var.  Californica  Bess,  in  the  Botany  of  California. 

2.  A.  biennis  Willd.  Glabrous  inodorous  tasteless  biennial, 
erect,  virgate,  IJ  to  3  ft.  high;  leaves  bipinnately  divided  into  lan- 
ceolate or  broadly  linear  incised  or  serrulate  divisions,  or  the  upper- 
most only  pinnatifid;  heads  crowded  on   the  short  branchlets,  the 
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whole  inflorescence  spike-like  and  more  or  less  leafy;  achenes  with 
small  epigynous  disk. 

Introduced  weed:  West  Berkeley,  Greene^  1888;  Lower  Sacra- 
mento, Jepson^  1893. 

3.  A.  Californica  Less.  Hill  Brush.  Gray  shrub,  2J  to  4  ft. 
high;  leaves  with  a  minutely  appressed  pubescence,  the  lowest  pal- 
mately  once  or  twice  parted  into  linear-filiform  segments,  the  upper 
entire  and  more  or  less  fascicled;  heads  many,  nodding  in  long  race- 
mose panicles;  involucre  IJ  or  2  lines  broad;  achenes  with  a  minute 
squaraellate  crown-shaped  pappus. 

Exposed  slopes  of  hills:  Berkeley,  and  through  the  Mt.  Diablo 
range  southward.     Called  "Old  Man  "  in  some  regions. 

4.  A.  dracunculoides  Pursh.  Glabrous,  not  aromatic,  perennial; 
stems  2  to  4 J  ft.  high,  either  virgately  or  paniculately  branched; 
leaves  linear,  less  than  1  to  2  lines  broad,  entire  or  the  lowermost 
3-toothed  or  -cleft;  heads  numerous,  nodding  on  very  slender  short 
peduncles  in  a  close  or  open  panicle,  the  clusters  sometimes  secund  on 
the  slender  branches;  marginal  flowers  fertile,  disk-flowers  perfect  but 
sterile,  as  also  in  the  next. 

San  Leandro  Creek,  Bolander,  ace.  to  Bot.  Cal.;  common  in  the 
Sierra  Nevada. 

5.  A.  pycnocephala  DC.  Stems  stout,  simple,  IJ  to  2J  ft.  high, 
somewhat  woody  at  base,  crowded  with  leaves  up  to  the  inflores- 
cence; herbage  densely  silky;  leaves  once  to  thrice  pinnately  divided 
into  linear  lobes;  heads  erect,  in  spikes,  the  spikes  crowded  in  a  dense 
virgate  panicle;  heads  almost  or  quite  2  lines  in  diameter;  involucre 
densely  villous. 

Sand  hills  along  the  coast  from  Monterey  to  Humboldt  Co. 

34.  COTULA  L. 

Low  strong-scented  herbs.  Leaves  alternate,  dissected  or  lobed,  or 
with  some  entire  on  the  same  plant.  Flowers  yellow.  Heads  slender- 
peduncled,  discoid,  low-hemispherical.  Bracts  of  involucre  greenish, 
in  about  2  ranks.  Receptacle  flat  or  nearly  so,  naked.  Outer  series 
of  flowers  pistillate  only  and  apetalous.  Disk-flowers  with  4-toothed 
corolla,  fertile  or  infertile.  Mature  achenes  raised  on  pedicels,  com- 
pressed, spongy-margined  or  narrowly  winged,  destitute  of  pappus. 
(Greek  kotule,  small  cup  or  low  vessel.) 

Annual;  leaves  pinnately  dissected ;  pistillate  flowers  in  2  or  3  rows   .... 

1.  C.  australis. 
Perennial;  leaves  some  pinnatifid  and  some  entire,  sheathing  at  base; 
pistillate  flowers  in  a  single  row 2.  C.  coronopifolia. 

1.  C.  australis  Hook  f.  Slender,  branching,  2  to  5  in.  high; 
herbage  with  scattered  soft  spreading  hairs;  leaves  pinnately  or  bipin- 
nately  dissected  into  linear  lobes;  heads  very  small,  1  to  IJ  lines 
broad;  bracts  of  involucre  brownish-tipped  and  with  scarious  edges; 
pistillate  flowers  in  2  or  3  rows,  pediceled;  disk-flowers  nearly  or 
quite  sessile;  marginal  achenes  somewhat  compressed,  minutely  hispid 
on  both  faces  but  the  margin  glabrous. 
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Streets  of  towns  and  cities:  Berkeley,  Dairy;  Oakland;  San  Fran- 
cisco.    Jan. -Mar. 

2.  C.  coronopifolia  L.  Perennial,  somewhat  succulent,  often 
subaquatic;  stems  commonly  many  and  clustered,  decumbent,  ^  to 
1  ft.  long;  leaves  linear,  lanceolate,  or  oblong,  entire,  coarsely  toothed 
or  pinnatiM  on  the  same  plant,  dilated  at  base  into  a  short  sheath 
round  the  stem;  heads  depressed,  4  to  5  lines  broad;  pistillate  flowers 
in  a  single  row,  on  pedicels  J  as  long  as  the  involucre,  without  corolla; 
disk-flowers  on  much  shorter  pedicels. 

Saline  localities  everywhere  and  in  springy  places  in  the  hills,  most 
abundant  in  salt  marshes  about  San  Francisco  Bay  and  flowering 
from  Mar.  to  Dec. 

35.  SOLIVA  R.  &  P. 

Small  depressed  annual  with  ri^id  short  branches,  petioled  and 
pinnately  dissected  leaves,  and  discoid  heads  of  greenish  flowers  sessile 
in  the  forks.  Involucre  of  7  or  8  greenish  nearly  equal  bracts. 
Keceptacle  flat.  Outer  series  of  flowers  pistillate  and  apetalous; 
innermost  flowers  perfect  but  sterile,  the  corolla  4-toothed.  Achenes 
obcompressed,  callous-margined  or  winged  and  pointed  with  the 
hardened  persistent  style.  Pappus  none.  (Named  in  honor  of  Dr. 
Salvador  Soliva. ) 

1.  S.  sessilis  E.  &  P.  Plants  2  to  4  in.  across,  minutely  pubes- 
cent or  rusty  villous;  one,  two,  or  three  heads  sessile  at  the  very  base, 
the  somewhat  tortuous  stems  radiating  from  under  these;  involucral 
bracts  7  or  8,  oblong,  acute,  pilose-pubescent;  pistillate  flowers  9  to 
12;  each  wing  of  the  achene  terminating  above  in  an  incurved  tooth; 
staminate  flowers  fewer  than  the  pistillate,  7  to  9;  styles  stout,  subu- 
late, conspicuously  exserted  beyond  the  disk-corolla. 

Moist  ground,  Mendocino  Co.,  Bolander;  Howell  Mountain, 
Jepson;  Angel  Island;  Oakland,  Davy;  Forest  Grove  and  southward 
to  Santa  Barbara.     Probably  naturalized  from  Chile.     Mar. -May. 

Tribe  5.     Helen! eae.    Sneezeweed  Tribe. 

36.  JAUMEA   Pers. 

Perennial  glabrous  herbs.  Leaves  linear,  entire,  fleshy,  opposite 
and  connate  at  base.  Heads  middle-sized,  many-flowered,  solitary, 
terminating  the  branches,  the  peduncles  thickened  at  apex.  Flowers 
yellow,  the  rays  pistillate,  all  fertile.  Involucre  cylindraceous- 
campanulate,  its  bracts  broad  and  imbricated,  the  outermost  short 
and  fleshy.  Eeceptacle  naked,  conical.  Corolla  glabrous.  Style- 
branches  of  the"  disk-flowers  thickened  upward  and  papillose. 
Achenes  linear,  striately  10-nerved.  Pappus  (in  ours)  none. 
(Named  for  I.  H.  Jaume  St.  Hilaire,  Frencn  botanist.) 

1.  J.  carnosa  (Less.)  Gray.  Stems  slender  but  rather  rigid,  many 
from  the  fleshy  crown  of  the  taproot,  mostly  simple,  4  to  6  in.  long, 
decumbent  at  base  and  rooting  at  the  nodes;  leaves  semi-terete,  f  to 
1  in.  long;  heads  J  in.  high;  rays  about  6. 
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Salt  marshes  about  San  Francisco  and  Suisun  Bays;  beaches  along 
the  California  coast.     Summer  and  autumn. 

37.  LASTHENIA  Cass. 

Glabrous  slightly  succulent  annuals.  Leaves  opposite,  entire, 
sessile  and  more  or  less  connate  at  base.  Heads  on  slender  peduncles. 
Flowers  yellow,  with  5  to  15  rays.  Bracts  of  the  involucre  more  or 
less  united  into  a  hemispherical  or  campanulate  toothed  cup.  Recep- 
tacle conical  or  subulate,  covered  with  projecting  points  which  bear 
the  linear  or  linear-oblong  Iflattened  achenes.  Pappus  of  6  to  10 
paleae  or  none.  (Named  for  a  Greek  girl  who  attended  the  lectures 
of  Plato  in  the  garb  of  a  man.) 

Pappus  none;  rays  conspicuous. 
Bracts  united  only  below  the  middle ;  tube  of  corolla  short-hirsutulous  .  . 

1.  L.  conjugena. 
Bracts  united  above  the  middle;  tube  of  corolla  nearly  glabrous 

2.  L.  glabrata. 
Pappus  of  5  to  10  palese,  2  or  3  awn-pointed;  rays  very  inconspicuous;  bracts 

united  aboVe  the  middle  , 3.  L.  glaberrima. 

1.  L.  conjugens  Greene.  Succule^jt  or  sometimes  slender,  5  to  12 
in.  high,  pubescent  with  short  scattered  hairs;  leaves  narrowly  linear, 
with  linear  segments,  or  merely  toothed,  or  the  lowest  entire;  invo- 
lucral  bracts  united  only  toward  the  base;  corolla-tube  usually 
hirsutulous;  achenes  polished,  less  than  1  line  long. 

Subsaline  fields:  near  Antioch;  Newark,  etc.     Apr. 

2.  L.  glabrata  Lindl.  Usually  branching  above  the  base,  11  to 
16  in.  high;  leaves  linear  and  entire  or  sometimes  the  upper  pair 
broadly  lanceolate  and  toothed,  conspicuously  connate  and  sheath- 
like at  base;  peduncles  elongated,  erect;  involucres  broadly  hemi- 
spherical; ligules  about  5  lines  long,  the  entire  head  f  to  1  in.  wide. 

Borders  of  salt  marshes. 

Var.  Californica  (L.  Californica  DC).  Leaves  less  or  scarcely 
at  all  connate;  peduncles  corymbose. — Plains  and  low  hills.     May. 

L.  CHRYSANTHA  Greene  has  the  obovate-oval  compressed  achenes 
surrounded  by  a  border  of  short  closely  packed  clavate  hairs. — Upper 
San  Joaquin  Valley. 

3.  L.  glaberrima  DC.  Stenis  ascending,  simple,  5  to  14  in.  long; 
leaves  linear,  entire;  heads  on  short  peduncles,  nodding  in  the  bud, 
about  3  lines  broad,  seemingly  ray  less,  the  rays  very  small  and  incon- 
spicuous; involucre  with  about  16  short  teeth;  corollas  all  shorter 
than  their  achenes;  achenes  minutely  puberulent;  pappus  of  5  to  10 
rigid  palese,  2  or  3  of  them  subulate-pointed  or  short-awned,  the 
others  erose  or  laciniate;  achenes  with  short  stiff  hairs. 

Half-aquatic  in  winter  pools  or  in  wet  fields:  near  the  coast  and 
eastward  to  Alvarado  and  Mt.  Diablo.     May-June. 

88.  B>ERIA  P.  &M.    Gold  Fields. 

Low  and  mostly  slender  annuals  (B.  macrantha  is  perennial). 
Herbage  commonly  pubescent  but  never  hoary.     Leaves  opposite, 


520  COMPOSITiE. 

linear  and  entire,  or  laciniate-pinnatifid.  Flowers  yellow,  the  heads 
on  slender  peduncles.  Rays  5  to  16,  showy  for  the  size  of  the  heads, 
or  sometimes  very  short.  Involucre  campanulate  or  hemispherical, 
its  bracts  as  many  as  the  rays,  ovate  or  oblong  and  becoming  more 
or  less  carinate  below  the  middle.  Receptacle  subulate-conical. 
Achenes  linear  but  somewhat  broadened  upward.  Pappus  of  palea* 
or  awns  or  both  or  none.     (Dedicated  to  the  Russian  zoologist,  Bser.) 

A.  Pappus  of  one  or  more  awns  and  several  blunt  paleee,  usually  alternat- 
ing, sometimes  wholly  wanting  in  the  same  species;  pubescence  soft- 
hairy  or  none;  at  least  some  of  the  leaves  pinnatifld  or  toothed. 

Insular  species 1.  ^.  maritima. 

Mainland  species. 
Plants  slender. 

Pappus-awns  usually  4 2.  B.  Fremonti. 

Pappup-awns  usually  2 S.  B.  tenella. 

Plants  stoutish;  leaves  broadly  ligulate  with   few  or  several   salient 
linear  lobes A.  B.  uliginosa. 

B.  Pappus  uniform,  paleaceous;  pubescence  as  in  the  last  section;  leaves 
entire  or  pinnatind. 

Involucre  campanulate  or  hemispherical;  rays  conspicuous. 

Leaves  filiform  and  entire;  salt  marsh  species  .  .  .  .  5.  B.  camosa. 

Some  leaves  pinnatifld;  alkaline  plains 6.  B.  platycarpha. 

Involucres  very  narrowly  cylindrical;  rays  so  short  that  the  heads  are 
seemingly  rayless;  leaves  verv  narrow,  entire   ...   7.  B.  microgloaaa. 

C.  Pappus  uniform,  of  awn-like  palese  or  bristles;  pubescence  hirsutulous; 

leaves  entire  or  often  serrate  in  no.  10. 
Annuals. 

Pappus  none S.  B.  chrysostoina. 

Pappus  usually  present. 

Pappus  of  awn-like  bristles 9.  B.  aracilis. 

Pappus  with  the  awns  paleaceous  at  base 10.  B.  hirsutula. 

Perennial;  nearly  simple;  peduncles  4  to  8  in.  long;  pappus  none  or 
present    .   .   .* 11.  ^.  macrantha. 

1.  B.  maritima  Gray.  Stoutish,  branching,  3  or  4  in.  high, 
slightly  villous,  especially  on  the  margins  of  the  involucral  bracts; 
leaves  linear  or  oblong-linear,  entire  or  some  sparingly  toothed;  rays 
6  to  8,  short  and  broad;  pappus  of  3  to  5  slender  awns,  with  interven- 
ing laciniate  pale*;  achenes  appressed-pubescent  with  short  hairs. 

Farallone  Islands. 

2.  B.  Fremonti  (Benth.)  Gray.  Erect,  slender,  7  to  13  in.  high; 
herbage  nearly  glabrous  below,  rather  finely  pubescent  on  the  pedun- 
cles and  involucres,  or  the  involucres  nearly  canescent;  leaves  narrowly 
linear  and  entire,  or  mostly  parted  into  linear  lobes;  involucre  broad, 
its  bracts  10  to  12,  broadly  ovate;  rays  as  many  or  fewer,  with  oval 
ligules  shorter  than  the  width  of  the  disk;  pappus  of  about  4  slender 
awns  and  as  many  or  more  numerous  very  small  palese,  or  seldom 
none. 

Plains  from  Solano  Co.  southward.  Mar.-Apr.  Involucres 
nearly  canescent. 

3.  B.  tenella  (Nutt.)  Gray.  Erect,  sparingly  branching,  5  to  8 
in.  high,  somewhat  canescent;  leaves  linear  and  entire  or  some  of  the 
lowest  laciniate;  rays  6  to  8,  oval  or  oblong,  little  or  not  at  all 
exceeding  the  disk;  paleae  and  awns  each  usually  2  or  often  wanting. 

Plains  of  eastern  Contra  Costa  Co.     Apr. -May. 
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4.  B.  uliginosa  (Nutt.)  Gray.  Nine  to  12  in.  high,  at  length 
loosely  branched  and  diffuse,  villous-tomentose  when  young,  com- 
monly glabrate;  leaves  linear-ligulate,  laciniate-pinnatilid  (especially 
above  the  middle)  or  the  upper  sometimes  entire,  the  larger  4  to  10 
in.  long,  the  undivided  (or  ligulate  portion)  often  4  lines  broad  and 
conspicuously  nerved;  involucral  bracts  and  oblong  exserted  rays  10 
to  13;  awns  3  or  4,  with  about  6  short  intervening  palese,  or  pappus 
sometimes  none. 

Low  grounds,  San  Francisco  Peninsula.  Apr.-June.  Perhaps  but 
a  varietv  of  B.  tenella. 

V 

5.  B.  carnosa  Greene.  Stems  about  9  in.  high,  simple  or 
branched  from  the  base,  slender  and  wiry,  very  sparsely  clothed  with 
a  fine  deciduous  wool;  leaves  somewhat  succulent,  all  filiform  and 
entire;  bracts  of  involucre  fleshy,  about  7,  with  a  single  strongly 
CHrinate  midrib;  pappus  of  4  or  5  ovate  paleae,  each  bearing  a  subulate 
awn;  achenos  roughish. 

S'alt  marshes  at  Vallejo,  Greene^  Apr.  15,  1883. 

6.  B.  platycarpha  Gray.  Stems  purplish  and  wiry,  branching, 
5  to  8  in.  high;  leaves  narrowly  linear,  some  pinnatitid  into  filiform 
divisions;  bracts  of  the  involucre  6  or  7,  manifestly  3-nerved  at  base, 
the  middle  nerve  at  length  carinately  thickened;  pappus-paleit  bright 
white,  5  to  7,  slender-awned,  the  awn  as  long  as  the  achene. 

Alkaline  plains  of  the  interior:  Byron,  etc.     Apr. 

7.  B.  microgiossa  (DC)  Greene.  Very  slender  and  but  a  few 
in.  high;  leaves  scarcely  1  line  wide,  entire;  heads  few-fiowered,  very 
narrowly  cylindrical,  the  rays  very  short  and  inconspicuous  and  thus 
apparently  rayless;  bracts  of  the  involucre  3  or  4,  narrowly  oblong, 
achenes  fusiform-linear;  pappus-palete  2  to  4,  attenuate-subulate. 

South  Coast  Kange  valleys:  Mt.  Diablo;  San  Francisco  Bay  and 
southward  to  Southern  California. 

8.  B.  chrysostoma  F.  &  M.  Stems  slender,  freely  branching,  7 
to  11  in.  high;  herbage  hirsutulous;  leaves  narrowly  linear,  1  line 
wide  or  less,  entire;  heads  3  or  4  lines  high;  rays  and  bracts  of  the 
broad  involucre  7  to  12,  or  in  depauperate  plants  often  fewer;  ligules 
3  or  4  lines  long;  pappus  none. 

Coast  Range  hills  and  valleys.     Apr.-May. 

9.  B.  gracilis  (DC.)  Gray.  Slender,  5  to  7  in.  high;  leaves 
narrowly  linear,  entire;  bracts  and  rays  10  to  12,  when  depauperate 
o  or  0;  ligules  2  or  3  lines  long;  achenes  linear-cuneate;  pappus  of  3 
or  4  awns  from  small  lanceolate  palea',  almost  as  long  as  the  achene, 
or  the  pappus  none. 

Common  in  the  Coast  Range  hills.     Apr.-May. 

10.  B.  hirsutuia  Greene.  Often  branching  very  freely,  3  to  4  in. 
high,  hirsute-pubescent;  leaves  broadly  linear,  often  with  saliently 
projecting  teeth,  the  lower  connate,  sheathing  the  stem;  involucral 
bracts  obovoid,  acutish;  rays  oblong;  achenes  compressed,  scabrous 
with  short  sharp  points;  pappus  of  2  to  5  brownish  awn-like  bristles 
or  none. 
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Open  hills  near  the  sea:  Point  Lobos;  Point  Reyes,  etc.  May, 
Very  similar  in  appearance  to  B.  maritima. 

11.  B.  macrantha  Gray.  Perennial,  simple  or  nearly  so,  7  to  18 
in.  high,  the  peduncles  4  to  8  in.  long;  leaves  2  to  6  in.  long,  2  lines 
wide,  more  or  less  3-nerved  and  obtuse,  hispidly  ciliate,  at  least 
toward  the  base,  entire;  head  about  J  in.  high  and  1  to  IJ  in.  broad; 
involucre  of  about  12  hirsute-pubescent  thickish  herbaceous  bracts; 
rays  5  to  8  lines  long;  pappus  none  or  of  1  to  4  bristles. 

Along  the  coast  from  Marin  Co.  (Point  Reyes)  to  Mendocino  Co. 
(Ft.  Bragg,  etc.).  Last  of  May-June.  Specimens  from  Point 
Reyes,  Davy,  collected  within  the  space  of  a  few  square  feet  show  the 
following  variations  as  to  the  pappus:  Plant  no.  1. — Pappus  none. 
Plant  no.  2. — Only  one  flower  found  with  a  single  pappus  bristle. 
Plant  no.  3. — Pappus  none,  rudimentary  (reduced  to  a  minute  scale) 
or  with  one  good  bristle.  Plant  no.  4. — Pappus  of  2  or  3  or  4 
(mostly  4)  bristles.  Other  specimens  show  corresponding  varia- 
tions. 

39.  MONOLOPIA  DC. 

White-woolly  annuals  with  alternate  sessile  entire  or  low- 
denticulate  leaves  and  large  peduncled  heads  of  golden  yellow 
flowers.  Involucre  hemispherical,  its  bracts  united  into  a  cup  with 
broad  or  triangular  teeth,  or  distinct  to  the  base.  Receptacle  conical, 
naked.  Rays  with  8  or  4-toothed  ligules  and  bearing  at  base  and 
opposite  the  ligule  an  oblong  or  roundish  denticulate  appendage. 
Lobes  of  disk-corollas  somewhat  hairy.  Achenes  angular,  black. 
Pappus  none.  (Greek  mono,  single,  and  lopos,  husk,  on  account  of 
the  bracts  of  the  involucre  in  one  series.) 

Bracts  united  into  a  toothed  cup 1.  M.  major. 

Bracts  distinct  to  the  base 2.  Jf.  graeilens. 

1.  M.  major  DC.  Stoutish,  simple  or  branching,  8  to  20  in.  high; 
tomentum  floccose  and  tardily  deciduous;  leaves  mostly  oblong- 
lanceolate,  low-denticulate,  or  commonly  entire,  4  in.  long  or  less; 
bracts  of  the  involucre  united  into  a  broadly  campanulate  cup  (6  to 
7  lines  broad)  with  triangular  teeth;  rays  3  or  6  to  10  lines  long. 

Petaluma  and  the  lower  Sacramento  Valley,  and  southward 
through  the  South  Coast  Ranges  and  the  San  Joaquin  Valley  to 
Southern  California. 

2.  M.  gracilens  Gray.  Slender,  pan iculately  branched,  10  to  16 
in.  high;  leaves  narrowly  oblong  to  linear-lanceolate,  low-denticulate 
or  entire;  involucre  3  or  4  lines  broad,  its  bracts  distinct  to  the  base; 
rays  2  or  3  lines  long;  achenes  less  than  1  line  long. 

Santa  Cruz  Mountains.     June. 

40.  ERIOPHYLLUM  Lag. 

Annual  or  perennial  herbs  or  suflxuticose  plants.  Herbage  white- 
woolly,  deciduous  or  floccose.  Leaves  alternate,  divided  or  incised. 
Involucre  oblong  to  hemispherical,  its  bracts  distinctly  rigid  and  per- 
manently erect.     Receptacle   flat  or  convex.     Rays  4  to  13  or   16, 
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broad.  Tube  of  disk-corolla  commonly  glandular  and  hairy.  Achenes 
linear  or  cuneate-linear.  Pappus  of  firm  pointless  paleae.  (Greek 
erion,  wool,  and  phullon,  leaf,  the  herbage  woolly.) 

Suffruticose;  heads  small  except  no.  3. 
Heads  in  close  terminal  clusters ;  involucres  obovoid  to  oblong. 

Rays  6  to  8 1.  E.  ataechndifolium, 

Rays  4  or  5 2.  E.  confertifiorum. 

Heads  peduncled  in  a  loose  corymb;  involucres  campanulate-hemispher- 

ical;  rays  6  to  8 B.  E.  Jepsonii. 

Herbaceous;  heads  larger,  scattered  on  rather  long  peduncles;  involucres 
hemispherical. 

Leaves  broadish ;  coast  species 4.  E.  arachnoideum. 

Leaves  narrower;  interior  species. 

Annual 6.  ^.  idoTieum. 

Perennial :  var.  grandijlorum  of 6.  E.  lanatum. 

1.  E.  staechadifolium  Lag.  Lizard  Tail.  Two  or  3  ft.  high; 
leaves  pinnately  parted  into  5  or  7  lobes,  these  again  pinnately  parted 
or  toothed  or  entire,  the  margins  revolute  and  the  under  surface 
white  with  a  dense  felt-like  tomentum;  upper  surface  of  leaves  green 
and  the  tomentum  of  the  stems  deciduous;  heads  4  or  5  lines  high, 
disposed  in  close  compact  corymbs;  involucres  broadly  oblong  or 
somewhat  turbinate,  bracts  linear;  rays  6  to  8;  pappus-palese  9  to  12, 
those  at  the  angle  of  the  achene  longer. 

Sandy  hills  and  fields  near  the  ocean.     July-Sept. 

2.  E.  confertifiorum  (DC.)  Gray.  Stems  IJ  to  2  ft.  high,  often 
unbranched,  with  a  close  dense  (at  length  deciduous)  tomentum;  flower- 
ing branches  very  leafy  but  the  leaves  small  and  ternately  or  pin- 
nately parted  into  3  to  7  narrowly  linear  divisions;  heads  IJ  to  2 
lines  high,  many  in  compact  terminal  clusters;  involucre  obovoid- 
oblong,  its  bracts  about  5,  ovate;  rays  4  or  5,  IJ  to  2  lines  long; 
paleae  8  to  10,  nearly  equal,  about  J  as  long  as  the  achene. 

Hill  and  mountain  summits  of  the  Coast  Eangei.  June-July. 
Greene's  var.  discoideum  from  Sonoma  Co.  is  ray  less. 

3.  E.  Jepsonii  Greene.  Bushy,  2  ft.  high;  stems  white  with 
tomentum,  the  leaves  soon  green  or  greenish;  leaves  pinnately  divided 
into  5  to  7  narrowly  linear  lobes;  heads  3  to  4  lines  high,  peduncled 
in  a  loose  corymb;  involucre  broadly  campanulate-hemispnerical,  its 
bracts  6  to  8,  ovate;  rays  elliptical  or  oblong,  4  lines  long,  ovate; 
achenes  hlspidulous;  pappus-palese  in  two  unequal  series,  those  of  the 
inner  set  exceeding  the  outer. 

Mountains  between  Arroyo  Mocho  and  Arroyo  Valle  south  of 
Livermore.     May. 

4.  E.  arachnoideum  (F.  &  M.)  Greene.  Much  branched,  de- 
cumbent at  base,  1  ft.  hign  or  more;  tomentum  deciduous  or  becom- 
ing thin  on  the  under  surface  of  the  leaves;  leaves  broadish  (at 
least  some  of  them  1  in.  broad),  cleft  into  3  to  6  triangular  or  oblong 
lobes  or  variously  incised  or  toothed;  involucre  hemispherical,  its 
bracts  oblong  or  oblong-ovate,  acute;  rays  10  to  13,  4  or  6  lines  long; 
pappus-paleae  short. 

Mountains  towards  the  coast:  Marin  Co.     May-June. 
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5.  E.  idoneum.  Branching  from  the  basej  12  to  16  or  30  in.  high, 
the  herbage  at  first  woolly,  later  deciduous  and  floccose;  leaves 
mostly  basal,  linear-spatulate  or  obovate  in  outline,  laciniate  or  pin- 
natifid,  green  above,  the  tomentum  mostly  persistent  on  the  under 
surface;  heads  solitary  on  long  naked  peduncles  or  the  heads 
soaiewhat  corymbosely  clustered  and  the  peduncles  shorter;  involucre 
hemispherical,  3  or  4  lines  high,  its  bracts  broadly  lanceolate,  appear- 
ing as  if  united  or  connivent  by  reason  of  the  dense  felt-like  tomen- 
tum; rays  9  to  12;  ligules  elliptic,  5  to  6  lines  long,  sharply  notched 
at  summit,  with  a  small  tooth  in  the  notch;  pappus-paleae  about  9, 
very  short. 

Vuca  Mountains  (where  it  is  undoubtedly  annual);  Napa  Co,  hills. 
May. -June. 

6.  E.  lanatum  (Pursh.)  var.  gran diflo rum  Gray.  Whole  plant 
white- woolly,  the  tomentum  tardily  deciduous,  1  or  2  ft.  high;  leaves 
ovate  or  obovate  in  outline,  pinnately  divided  into  narrow  toothed  or 
pinnatifid  segments;  peduncles  long  and  naked;  involucres  broadly 
hemispherical  (8  lines  broad);  rays  about  11,  J  in.  long  and  over  one- 
half  as  wide. 

Hillsides,  Peaceful  Glen  Valley,  Solano  Co.;  Sierra  Foothills. 
May- June. 

41.   RIGIOPAPPUS  Gray. 

Slender  annual  with  alternate  very  narrowly  linear  entire  leaves. 
Heads  small,  solitary  on  the  simple  stems  or  on  the  branches,  which 
are  often  proliferous.  Receptacle  flat,  naked.  Bracts  subulate, 
similar  to  the  upper  leaves.  Flowers  yellow.  Ray-corollas  not  ex- 
ceeding the  disk,  the  ligule  not  Icmger  than  the  tube.  Disk-corollas 
small,  with  3  to  5  short  erect  teeth.  Pappus  in  disk  and  ray  of  3  to 
5  subulate  awns.  Achenes  linear.  (Greek  rigios,  stiff,  and  pappos, 
pappus.) 

1.  R.  leptocladus  Gray.  Three  or  4  to  10  in.  high,  the  herbage 
short-hairy  or  nearly  glabrous;  branches  filiform;  heads  3  lines  high; 
achenes  hispidulous. 

Wooded  hills:  North  Coast  Ranges;  Tehama  Co.;  Sierra  Foothills. 
June. 

42.  CH/ENACTIS   DC. 

Ours  annuals  with  alternate  pinnately  parted  or  dissected  leaves 
and  yellow  flowers.  Heads  peduncled,  solitary  or  cymosely  arranged. 
Bracts  of  the  campanulate  involucre  herbaceous,  linear,  equal,  in  one 
series.  Receptacle  flat,  naked.  Corollas  with  short  tube  and  long 
throat,  or  the  marginal  corollas  in  some  species  with  the  limb  pal- 
mately  enlarged,  forming  a  kind  of  ray.  Pappus  of  hyaline  palese, 
the  palete  in  the  outer  flowers  commonly  shorter  and  fewer.  (Greek 
chaino,  to  gape,  and  aktis,  ray,  in  i-eference  to  the  marginal  flowers  of 
one  section  of  the  genus.) 

Steras  short,  leafy  mostly  at  base,  the  peduncles  long  and  scape-like ;  paleae 
commonly  4,  equal  or  nearly  so 1.  <f.  lanosa. 
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Steins  taller,  more  leafy,  and  peduncles  shorter. 

Palese  of  the  disk-flowers  4,  equal 2.  C.  glabriuscula. 

Paleae  of  the  disk-flowers  unequal. 
Pappus  of  5  paleae  much  shorter  than  the  QoroUa  and  of  2  minute  outer 

ones 3.  C.  gracilenta. 

Pappus  of  4  palese  as  long  as  the  corolla  and  of  2  very  short  ones 

4.  C.  heterocarpha. 

1.  C.  lanosa  DC.  Herbage  whitish  with  floccose  wool  which  is 
later  deciduous;  stems  leafy  only  at  the  branching  base,  bearing  many 
long  peduncles  which  are  naked  and  scape-like';  leaves  thickish, 
simply  pinnate  with  few  narrowly  linear  and  mostly  short  lobes  or 
the  upper  entire;  pappus-paleae  4-,  sometimes  5,  equal  or  nearly  equal, 
narrowly  oblong  or  oblong-lanceolate,  acutish. 

Monterey  Co.;  reported  from  the  Lower  San  Joaquin;  not  seen 
within  our  limits. 

2.  C.  glabriuscula  DC.  Thinly  floccose,  at  length  glabrous,  5  to 
11  or  19  in.  high;  leaves  pinnately  parted  into  narrowly  linear  lobes 
or  the  uppermost  linear  and  merely  toothed  or  entire;  heads  5  to  7 
lines  high;  bracts  of  the  involucre  thickish;  marginal  corollas  ample, 
much  longer  than  those  of  the  disk;  pappus-paleae  4,  oblong-lanceo- 
late, those  of  the  disk  equal,  of  the  marginal  achenes  with  1  long  and 
3  short  ones;  short  paleae  of  the  ray  relatively  broader  or  even 
elliptical. 

Antioch;  Sierra  Foothills;  Coast  Kange  foothills  west  of  Red 
Bluff.     Apr. 

3.  C.  gracilenta  Greene.  Simple  below,  corymbosely  branching 
above,  7  or  8  in.  high;  leaves  1  or  2  in.  long,  with  narrowly  linear 
rachis  bearing  oblong  lobes  (1  line  long)  or  short  teeth;  heads  3  or  4 
lines  high;  marginal  corollas  little  ampliate;  achenes  black,  sparingly 
hispidulous  with  white  hairs;  pappus-palese  commonly  5,  unequal, 
oblong-oblanceolate,  J  to  J  as  long  as  the  achene,  with  2  very  small 
roundish  outer  ones. 

Dry  ridges  east  of  Napa  Valley.     June..- 

4.  C.  heterocarpha  Gray.  Three-fourths  to  IJ  ft.  high,  with 
corymbose  peduncles  or  often  simple  and  1-headed;  herbage  hoary- 
tomentose  but  soon  glabrous.  Leayes  pinnately  or  bipinnately 
parted,  the  lobes  short,  unequal,  crowded;  heads  6  lines  high  on  long 
peduncles;  marginal  corollas  conspicuously  enlarged,  surpassing  the 
disk;  pappus  of  disk-achenes  of  4  elliptic-oblong  palese  equaling  the 
corolla  and  of  two  or  more  roundish  and  shorter  outer  ones;  paleae  of 
marginal  flowers  much  shorter. 

Lake  Co.  (ace.  to  Gray);  Upper  Sacramento  Valley  and  southward 
in  the  Sierra  Nevada. 

C.  DouGLASii  H.  &  A.  Corollas  whitish  or  flesh-colored,  the  mar- 
ginal not  larger;  palese  8  to  14,  narrowly  oblong. — Sierra  Nevada. 

C.  Nevadensis  Gray.  Low  tufted  perennial,  2  to  4  in.  high; 
peduncles  1  in.  or  less  long,  1-headed. — High  Sierras. 

48.  HELENIUM    L.     Sneezeweed. 

Erect  perennial  herbs  with  resinous-dotted  herbage.  Leaves  alter- 
nate, sessile  except  the  lower,   and  often  decurrent  oiv  \Xvfe  ^\k«v. 
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Heads  solitary  or  corymbose,  borne  on  long  naked  peduncles. 
Flowers  yellow,  or  the  lobes  of  the  disk-corolla  turning  yellowish  or 
brownish.  Eays  several,  usually  drooping.  Bracts  of  the  involu- 
cre linear,  refiexed.  Eeceptacle  globose  or  hemispherical,  naked. 
Achenes  turbinate,  ribbed.  Pappus  of  6  to  12  thin  or  hyaline  pale», 
in  ours  short-pointed.  (Greek  name  of  some  plant,  perhaps  named 
after  Helenus,  son  of  Priam. )  • 

Rays  shorter  than  the  disk,  3  to  5  lines  long I.  H.  puberulum. 

Rays  as  long  or  longer  than  the  disk,  7  to  9  lines  long  .  .  .2.H.  Bigelovii, 

1.  H.  puberulum  DC.  Kosilla.  Puberulent,  paniculately 
branched,  2  to  6  ft.  high,  the  branches  ending  in  long  slender  pedun- 
cles; leaves  lanceolate  or  narrowly  linear  or  the  longest  oblong,  sessile 
and  strongly  decurrent  on  the  stem;  globose  disk  of  flowers  6  to  7 
lines  broad;  rays  and  bracts  of  the  involucre  refiexed,  short  and  in- 
conspicuous; disk-flowers  red-brown;  scales  of  pappus  ovate,  short- 
awned. 

Creek  beds,  stream  banks  and  about  springy  places:  Humboldt  Co.; 
Vaca  Valley;  San  Francisco;  San  Jose;  Loma  Prieta;  Monterey  and 
southward  to  Southern  California.     July-Nov. 

2.  H.  Bigelovii  Gray.  Bigelow's  Snbezewbed.  Stem  2  to 
4  ft.  high,  branching  above  into  several  erect  peduncle-like  branches; 
leaves  lanceolate,  thickish,  9  in.  long  or  less,  minutely  tomentose, 
not  so  conspicuously  decurrent  as  in  the  preceding;  rays  showy, 
golden  yellow,  7  to  9  lines  long;  disk  brownish  yellow;  pappus-palese 
6  to  8,  ovate-lanceolate,  tapering  into  a  slender  awn;  achenes  hairy. 

Marshy  ground  in  the  North  Coast  Ranges;  first  collected  by  J.  M. 
Bigelow  at  Santa  Rosa  Creek. 

44.   BLENNOSPERMA    Less. 

Low  annual  herbs  with  alternate  pinnately  parted  leaves  and 
peduncle-like  branches  bearing  solitary  yellow  flowers.  Involucre 
simple,  parted  into  .broadly  oblong  bracts.  Receptacle  naked.  Heads 
many-flowered.  Ray-flowers  fertile;  disk-flowers  perfect  but  sterile. 
Achenes  obovate,  not  compressed  or  angled,  densely  covered  with 
minute  papillae.  Pappus  none.  (Greek  blenna,  mucus,  and  sperma, 
seed,  the  surface  of  the  achene  becoming  conspicuously  mucilaginous 
when  moistened.) 

1.  B.  Californicunn  (DC.)  T.  &  G.  Stems  branching  from  near 
the  base,  becoming  diffuse,  4  to  6  in.  high,  often  naked  above;  herbage 
glabrous,  slightly  succulent;  leaves  parted  into  narrowly  linear 
remote  lobes;  involucre  greenish  with  purple  markings;  ray-flowers 
8  to  11,  the  ligule  of  the  corolla  2  to  3  lines  long,  or  the  alternate 
pistils  destitute  of  corolla;  style-branches  of  ray-flowers  broad;  disk- 
flowers  20  to  46,  shorter  than  the  involucre,  their  styles  undivided, 
capitate  at  summit;  achenes  obscurely  8  to  10-ribbed. 

Not  infrequent  in  moist  ground,  from  the  upper  Sacramento  Valley 
to  Southern  California;  Ukiah;  Kenwood,  Sonoma  Co.;  Vanden, 
Solano  Co.;  Antioch;  Danville;  Li  verm  ore  Pass.     Feb.-Mar. 
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Tribe  6.  Madieas.     Tarweed  Tribk. 

45.  MADIA  Mol.     Tarweed. 

G-landular-viscid  heavy-scented  erect  annual  or  perennial  herbs. 
Leaves,  at  least  the  upper,  alternate,  entire  or  serrate.  Heads  axillary 
and  terminal.  Flowers  yellow,  opening  in  the  evening  and  closing 
before  noon  of  the  next  day.  Involucre  angled  by  the  salient  cari- 
nate  or  almost  conduplics^te  bracts;  bracts  in  1  series,  completely 
enfolding  the  laterally  compressed  ray-achenes,  and  with  free  mod- 
erately long  or  short  tips.  Receptacle  flat  or  convex,  bearing  a 
single  row  of  chafly  bracts  between  ray-  and  disk-flowers  and  often 
united  and  forming  a  cup.  Disk-corollas  in  ours  pubescent.  Rays 
few  to  many,  3-lobed.  Bracts  of  involucre  deciduous  with  the 
mature  ray-achenes,  these  beakless  (except  in  no.  6).  Disk-achenes 
fertile  or  abortive.     (Madi,  the  Chilian  name.) 

A.   Receptacle  glabrous. 

Achenes  beakless. 
Rays  very  short  and  inconspicuouB:  achenes  of  ray  curved;  pappus  none. 
Plants  stoutish  and  viscid-glandular ;  heads  in  clusters. 

Herbage  ill-scented 1.  if.  saliva. 

Herbage  honey-scented  . 2.  Jf.  capitata. 

Plants  slender  and  moderately  glandular;  heads  scattered 

3.  M.  di88itiflora. 
Rays  showy;  achenes  of  ray  incurved;  leaves  some  or  mostly  opposite; 

pappus  present 4.  JIf.  madtoides. 

Achenes  with  a  minute  reflexed  beak;  rays  >^  in.  long;  pappus  none  .  .   .  . 

o.  M.radiata. 

B.    Receptacle  flmbrlllate-hirsute. 

Achenes  beakless,  those  of  the  ray  not  incurved;  pappus  none;  rays  showy. 

6.  M.  elegans. 

1.  M.  sativa  Molina.  Chile  Tarweed.  Robust,  1  to  4  ft.  high, 
pubescent  with  slender  hairs  and  beset  with  pedicellate  very  viscid 
glands;  ill-scented;  leaves  from  broadly  lanceolate  to  linear;  heads  6 
to  6  lines  high,  short-peduncled  or  sessile,  disposed  in  the  upper  axils 
and  at  the  ends  of  short  branches;  bracts  of  involucre  hispid;  rays  5 
to  12,  with  pale  yellow  ligules  about  2  lines  long;  cup  of  receptacle 
campanulate  and  enclosing  many  disk-achenes,  these  cuneate-oblong 
and  4-angled,  prominently  l-nerved  on  the  sides  and  2  lines  long; 
ray-achenes  somewhat  falcate-obovate,  either  with  or  without  an 
obvious  nerve  on  the  sides. 

Common  in  vacant  lots,  waysides,  etc.,  about  San  Francisco. 
Doubtless  naturalized  from  Chile.     July-Aug. 

2.  M.  capitata  Nutt.  Erect,  1}  to  2}  ft.  high;  simple  or  branch- 
ing; herbage  very  viscid-glandular,  honey-scented;  leaves  linear; 
heads  somewhat  longer  than  in  the  preceding,  capitate-congested  at 
the  ends  of  the  branches;  bracts  of  involucre  short-bristly;  cup  of 
receptacle  narrow  and  nearly  closed,  containing  very  few  achenes; 
bracts  of  involucre  and  achenes  semi-persistent. 

North  Coast  Banges;  Gilroy;  Santa  Cruz. 

Var.  anonnala  (M.  anomala  Greene).     Chaffy  bracts  of  receptacle 
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not  joined  into  a  cup,  enclosing  3  flowers  only;  achenes  all  ^bbously 

obovatc,  thotin*  of  the  rays  3  to  5. — Marin  Co. 

3.  M.  dissitiflora  (Nutt.)  T.  &  G.  Very  slender,  1  to  2  ft.  high, 
simple  or  loosely  branching,  moderately  or  scarcely  at  all  viscid,  at 
\ei\si  below;  flowers  sulphur-yellow;  heads  3  (or  barely  4)  lines  high, 
scattered  or  loosely  paniculate;  cup  of  receptacle  ovoid  but  not  closed, 
<'ontaining  few  disk-flowors;  rays  5  to  8,  IJ  to  2  lines  long;  achenes 
short  and  broad  (1  to  2  lines  long). 

Stream  banks,  open  bushy  places  or  wooded  slopes  in  the  moun- 
ted ns:  North  Coast  Ranij;e8  to  the  Santa  Cruz  Mountains  (where  very 
slender  forms  pass  into  coarser  forms,  as  much  as  3J  ft.  high,  by 
every  gradation). 

4.  M.  madioides  (Nutt.)  Greene.  Woodland  Madia.  Peren- 
nial (or  sometimes  biennial  ?);  stem  or  stems  from  the  base  simple, 
bearing  a  terminal  corymbose  panicle  of  long  slender  and  nearly 
naked  branches,  IJ  to  2]  ft.  high;  some  or  most  of  the  leaves  opjK>- 
site,  linear,  a  few  varying  to  lanceolate,  4  in.  long  or  less,  entire  or 
sparingly  denticulate;  bract^^  of  the  involucre  8  to  12,  with  short 
tips;  rays  acutely  3-lobed,  3  or  4  lines  long;  only  ray -achenes  fertile, 
those  much  flattened,  curved  and  somewljat  obovate,  the  surface 
covered  with  minute  muriculations  and  the  sides  with  many  stria?; 
pappus  of  very  short  fimbriate  or  hairy  paleae. — (M.  Nuttallii  Gray.) 

Wooded  country  near  the  coast  from  Monterey  id  Bolinas  Kidge, 
Sefrhell^  and  northward.     June. 

5.  M.  radiata  Kellogg.  Stem  stout,  2  to  3  ft.  high;  hirsute  and 
viscid;  larger  leaves  broadly  lanceolate,  denticulate;  bracts  of  the 
involucre  10  to  20,  with  short  tips;  rays  light  yellow,  i  to  J  in,  long, 
obtusely  3-toothed;  chafty  bracts  between  ray  and  disk  united;  disk- 
flowers  very  numerous  on  a  nearly  flat  glabrous  receptacle,  fertile, 
except  the  central  ones,  somewhat  clavate  and  4-angular;  ray-achenes 
narrowly  obovate-falcate,  flat,  tipped  with  a  minute  reflexed  beak. 

Near  the  mouth  of  the  San  Joaquin  Kiver. 

<).  M.  elegans  Don.  Common  Madia.  Stem  1  to  3  ft.  high; 
lower  leaves  linear,  3  to  8  in.  long,  short-hirsute,  often  densely  so; 
upper  leaves  much  reduced  in  size,  linear-lanceolate;  herbage,  par- 
ticularly above,  viscid  with  short  gland-tipped  hairs,  the  involucres 
and  peduncles  more  or  less  hirsute  with  white  hairs;  heads  many  in  a 
corymbose  panicle;  receptacle  convex,  flmbrillate-hirsute;  rays  12  to 
15,  J  to  nearly  1  in.  long,  yellow  or  with  a  red  spot  at  base;  achenes 
flattish,  light  brown  or  blackish,  smooth. 

Variable  and  abundant  species  found  on  dry  hillsides  and  in  valley 
flelds.  July-Oct.  The  var.  densifolia  (M.  densifolia  Greene)  hats 
the  leaves  crowded  toward  the  base  or  tufted. 

46.  HARP/ECARPUS   Nutt. 

Small  slender  viscid-glandular  annual  with  sweet-scented  herbage 
and  narrow  entire  mostly  alternate  leaves.  Head  small,  few-flowercS, 
borne  on  naked  filiform  peduncles.    Flowers  yellow;  corolla  glabrous. 
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Kay-flowers  4  to  8,  the  ligules  minute.  Disk-flower  1,  the  bracts  of 
the  receptacle  united  and  forming  an  enclosing  cup,  the  receptacle 
otherwise  naked.  Achenes  slender,  laterally  compressed.  Pappus 
none.  (Greek  harpe,  a  sickle,  and  karpos,  fruit,  on  account  of  the 
shape  of  the  ray-acnenes. ) 

1.  H.  exiguus  (Gray)  Greene.  Paniculately  branched,  commonly 
4  to  6  in.  high,  the  leaves  narrowly  linear;  heads  IJ  to  2  lines  long; 
bracts  of  the  involucre  4  to  8,  lunate  and  strongly  carinate,  the  free 
tip  scarcely  any,  very  hispid-glandular;  ray-achenes  obovate-lunate, 
pointed  by  a  small  disk. — (Madia  fllipes  Gray.) 

Open  brush  or  woods  in  the  mountains  of  the  Coast  Ranges:  north- 
ern California;  Napa  Mountains;  Cazadero,  Seichell;  Oakland  Hills; 
Pajaro  Hills  and  southward  to  Southern  California. 

Hemizonella  Gray.  Near  Harpaecarpus  but  the  leaves  mainly 
opf)osite;  disk-flowers  solitary  or  rarely  2  to  4;  rays  minute.  H. 
PARVULA  Gray.  Much  branched,  2  or  3  in.  high;  heads  subsessile  or 
on  slender  peduncles;  achenes  tipped  with  an  incurved  beak. — Sierra 
Nevada;  Chamiso  Mountain,  Mendocino  Co.,  Rattan  (seen  in  the 
Gray  Herbarium,  Harvard  University).  H.  minima  Gray.  One  in. 
high;  achenes  beakless. — Sierra  Nevada. 

47.  HEMIZONIA  DC.     Tarweed. 

Viscid-glandular  and  ill-scented  annuals  with  alternate  (or  the 
lowest  sometimes  opposite)  narrow  leaves.  Flowers  yellow  or  white, 
in  mostly  numerous  heads.  Disk-flowers  surrounded  by  a  circle  of 
ehafiy  and  often  slightly  united  bracts  or  the  disk  chaffy  throughout. 
Receptacle  flat,  its  bracts  deciduous.  Ray-achenes  thick,  short, 
turgid,  half  enclosed  by  the  lower  part  of  the  bract  of  the  involucre 
which  falls  with  it  or  is  at  least  deciduous.  Disk-achenes  sterile,  with 
or  without  pappus.  This  and  the  two  following  genera  were  perhaps 
better  received  as  one.  (Greek  hemi,  half,  and  zoni»,  zone,  the 
bracts  but  half  enclosing  the  fruit.) 

A.    Ray-achenes  not  beaked. 

Receptacle  with  chaffv  bracts  throughout ;  areola  of  ray-achenes  nearly  or 

quite  central   at  the   summit  of  the   achene;    disK-achenes   without 

pappus. 
Rays  scarcely  surpassing  the  bracts  of  the  involucre  .  .  .1.  H.  congesta. 
Rays  showy,  mucn  surpassing  the  bracts  of  the  involucre. 

Heads  paniculate  or  corymbose 2.  H.  luzulsefolia. 

Heads  racemosely  disposed  along  simple  branches  .  .  .Z.H.  Clevelandi. 

B.    Ray-achenes  beaked. 

Receptacle  with  a  circle   of    bracts   surrounding  disk-flowers,  otherwise 
naked;  leaves  without  truncate  glands. 

Rays  12  to  25;  pappus  minute  or  none ;  heads  hemispherical 

4.  H.  corymbosa. 
Rays  5 ;  pappus  of  linear  palese ;  heads  very  narrow. 

Heads  on  slender  pedicels 5.  H.  Kelloggii. 

Heads  fascicled  in  small  clusters %.  H.  fasciculata. 

Receptacle  with  chaffy  bracts  throughout;   leaves  of  the  branchlets  with 
small  truncate  glands  at  tip;  pappus  none. 

Rays  4  or  5;  leaves  crowded  on  the  branchlets 7.  H.  virgata. 

Rays  5  to  8;  leaves  scattered  on  the  branchlets 8.  H.  He,eTmwiv>xv, 

3f) 
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1.  H.  coneesta  DC.  Soft-hirsute  or  villous,  the  inflorescence 
slightly  glandular;  lowest  leaves  commonly  opposite,  oblanceolate, 
sparsely  serrulate,  the  upper  linear  or  linear-lanceolate  and  entire; 
heads  terminating  paniculate  or  corymbose  branches;  bracts  of  the 
involucre  with  lanceolate  foliaceous  tips,  which  are  little  surpassed  by 
the  rays;  outer  bracts  of  the  receptacle  either  lightly  connate  or  nearly 
distinct;  uchenes  with  conspicuous  inflexed  stipe. 

First  collected  by  Douglas  "in  California,"  doubtless  between 
Monterey  and  Sonoma;  not  known  to  us;  attributed  by  Greene  to 
Marin  Co.,  etc. 

2.  H.  iuzuiaefolia  DC.  Hay-field  Tarwekd.  Whole  plant 
excepting  the  lowest  leaves  very  glandular  and  ill-scented;  stems  erect, 
1  to  2  ft.  high,  corymbosely  or  paniculately  branched  at  summit,  or 
branching  more  freely  and  diffuse;  lower  leaves  crowded  and  more  or 
less  tufted,  narrowly  linear,  mostly  tapering  somewhat  to  the  apex,  8 
to  5  in.  long,  1  or  8-nerved,  canescent  with  appressed  soft  silky  hairs 
which  are  more  or  less  floccose-deciduous;  upper  leaves  much  reduced; 
heads  numerous,  on  short  peduncles,  which  are  nearly  naked  or  bear 
very  much  reduced  leaves;  tips  of  the  involucral  bracts  acute  or 
obtuse;  outer  bracts  of  the  receptacle  united  into  a  cup;  rays  6  to  10, 
white  or  pink-tinged;  achenes  with  very  short  stipe. 

Abundant  in  mowed  hay  fields  and  pasture  lands:  Sacramento  and 
Sun  Joaquin  Valleys  and  westward  tn rough  the  Coast  Bange  hills 
and  valleys  to  the  ocean.     July-Oct. 

Var.  lutescens  Greene.  Flowers  yellow. — Fields  near  the  Bay, 
in  Contra  Costa,  Napa,  and  Marin  Cos. 

Var.  citrina  (H.  citrina  Greene).  Lowest  leaves  g^ndular-pubes- 
cent,  without  appressed  woolly  hairs;  flowers  lemon-yellow. — 
Northern  Marin  Co.     Apr.-May. 

3.  H.  Cleveland!  Greene.  General  habit  of  the  preceding,  but 
the  herbage  much  less  glandular;  involucres  white-hairy  toward  the 
base;  heads  disposed  to  be  racemose  on  the  branches  as  well  as 
terminal. 

Lake  Co.;  to  be  expected  in  eastern  Napa  Co.;  rarely  collected. 

4.  H.  corymbosa(DC.)T.  &  G.    Coast  Tarweed.    Corymbosely 

and  widely  branching,  1  to  1 J  ft.  high,  hirsute-pubescent  and  glandu- 
lar; radical  and  often  some  lower  leaves  pinnately  divided  into 
linear  lobes,  the  upper  and  those  of  the  flowenng  branches  linear  and 
entire;  heads  J  in.  high,  7  to  10  lines  broad;  rays  12  to  26,  oblong- 
cuneate,  2  to  4  lines  lon^,  3  or  4-toothed;  pappus  of  the  sterile  disk- 
achenes  of  minute  firabnate-bristly  scales,  or  or  entire  scales,  or  none; 
ray-achenes  with  a  short  upturned  beak  on  the  inner  side  at  apex. — 
(H.  angustifolia  DC.) 

Abundant  in  valley  fields  and  on  hillsides:  Berkeley  to  Santa 
Cruz  and  Monterey  Co.     June-July. 

6.  H.  Kelloggii  Greene.  Erect,  paniculately  branching,  1*  to 
2^  ft.  high,  the  heads  on  slender  pedicels;  herbage  mostly  hispid 
below  and  glandular  above;  leaves  linear  and  entire,  those  of  the 
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filiform  flowering  branchlets  very  short;  lower  leaves  pinnately 
parted;  heads  narrow;  disk-flowers  about  6  or  7;  ray-flowers  6,  the 
ligules  2  to  2}  lines  long;  ray-achenes  slightly  curved,  roughened  on 
the  beak  and  sides,  and  with  a  curved  or  upturned  beak  at  the 
summit  on  the  inner  side;  pappus  of  about  9  linear  paleaa  which  are 
irregularly  lacerate  at  summit  and  almost  or  quite  as  long  as  the  tube 
of  the  corolla,  united  only  at  base  or  almost  to  the  summit. 

Antioch  to  the  San  Joaquin  Valley  where  it  is  abundant  in  low 
grain  fields  near  the  river.     July-Aug. 

^^  6.  H.  fasciculata  (DC.)  T.  &G.  Pan iculately  branched  above  the 
j^^ase,  J  to  2  ft.  high,  sparsely  hirsute  and  hispid,  or  disposed  to  be 
*^&*'nearly  glabrous  above;  radical  leaves  pinnately  parted;  stem  leaves 
linear,  either  laciniate-pinnatifid,  few-toothed  or  entire,  those  of  the 
branchlets  shorter  and  mostly  entire;  heads  usually  fascicled  in  rather 
dense  small  clusters;  bracts  of  the  involucre  glabrous  or  glandular- 
hispidulous,  those  of  the  involucre  slightly  united;  disk-achenes  with 
a  pappus  of  6  to  10  linear  palese  lacerate  at  tip;  ray-achenes  smoothish 
or  transversely  rugose,  with  a  very  short  beaK. 

Mt.  Diablo  Kange  southward  to  Monterey  Co.  and  Southern 
California. 

7.  H.  virgata  Gray.  Stem  commonly  branching  at  the  middle 
into  several  virgate  branches  bearing  numerous  racemosely  disposed 
heads  on  short  lateral  branchlets;  herbage  glabrous  or  near^  so; 
branchlets  crowded  with  linear  leaves  about  1  line  long,  those  (partic- 
ularly of  the  flowering  branchlets)  ending  in  a  truncate  or  somewhat 
saucer-shaped  glartd;  involucre  oblong,  its  bracts  6,  with  involute  tip 
ending  in  a  truncate  gland  and  stipitate-glandular  on  the  back;  ray- 
flowers  4  or  5;  disk-flowers  7  to  10. 

Common  on  the  plains  of  the  Sacramento  Valley  (Suisun,  Vanden, 
Gait,  etc.)  and  the  San  Joaquin  Valley  and  in  the  valleys  of  the 
inner  South  Coast  Ranges.     Aug.-Oct. 

8.  H.  Heernnanni  Greene.  Stems  paniculately  branched,  1  to  3  ft. 
high;  herbage  viscid,  pubescent,  heavy-scented;  leaves  of  the  flower- 
ing branchlets  minute,  scattered;  involucre  hemispherical,  its  bracts 
beset  with  stalked  glands;  ray-flowers  6  to  8,  disk-flowers  10  to  16; 
ray-achenes  with  a  somewhat  conspicuous  beak  and  stipe. 

Mt.  Diablo  Range  southward  to  Kern  Co.  and  Southern  California. 

48.  HOLOCARPHA  Greene. 

Cory  mbosely  branching  annual  with  very  viscid-glandular  herbage. 
Leaves  of  the  axillary  fascicles  and  those  about  the  heads  narrowly 
linear,  beset  with  stipitate  glands  and  tipped  with  a  truncate  gland. 
Heads  solitary  or  commonly  glomerate  at  the  ends  of  the  branches. 
Bracts  of  the  convex  receptacle  each  subtending  a  flower,  the  outer 
and  those  of  the  involucre  abundantly  covered  with  slender  or  clavate 
colorless  gland-tipped  processes.  Ray-flowers  many,  with  short  yellow 
lifi^ules;  achenes  4-ridged  on  back,  the  ventral  angle  ending  in  a  beak. 
Disk-flowers  with  sterile  achenes.  Pappus  none.  (Greek  holos, 
whole,  and  karphos,  chafi',  the  whole  receptacle  chaffy  .\ 
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1.  H,  macradenia( DC)  Greene.  Adeline  Tarwebd.  Branch- 
ing from  above  the  base,  about  1  ft.  high;  herbage  unpleasantly 
odorous;  lower  leaves  linear-oblong,  laciniate;  heads  J  in.  broad. 

Low  dry  fields  about  San  Francisco  Bay.  Aug. -Sept.  Connects 
Hemizonia  with  Centroinadia  too  intimately. 

49.  CENTROMADIA  Greene.      Spikeweed. 

Bigidly  branching  annuals  with  alternate  spinescent  leaves  and 
involucral  bracts,  the  lower  pinnatifid,  the  upper  entire.  Herbage 
more  or  less  glandular  and  scented.  Flowers  yellow,  with  26  to  40 
small  bifid  rays.  Receptacle  with  chafly  bracts  throughout,  none  oflk 
the  outer  united  or  connate.  Disk-achenes  chiefly  sterile,  with  o^V 
without  narrowly  linear  or  bristle-like  palese.  Bay-acbenes  more  or 
less  triangular,  smooth  or  roughish  on  the  back,  the  inner  terminated 
by  an  erect  beak-like  apiculation.  (Greek  kentron,  a  prickle,  and 
Madia,  an  allied  genus.) 

Herbage  yellowish  green,  sparsely  hirsute,  sweet-  or  honey-scented ;  floral 
leaves  little  or  not  at  all  surpassing  the  heads 1.  C  pungens. 

Herbage  dark,  rather  densely  villous-hirsute,  ill-scented ;  floral  leaves  often 
conspicuously  surpassing  the  heads 2.  C.  Fitchii. 

1.  C.  pungens  (H.  &  K.)  Greene.  Common  Spikeweed.  Herb- 
age sparsely  hirsute  or  hispid  with  spreading  hairs,  hardly  viscid  or 
glandular;  stems  rigidly  and  freely  branching,  commonly  ftx)m  near 
the  base,  sometimes  only  above,  1  to  2  or  3  ft.  high;  leaves  (especially 
of  the  flowering  branches)  linear-subulate,  spinose,  entire,  the  lower 
and  lowest  pinnately  parted  into  oblong  lobes,  or  pinnatifid,  the  lobes 
or  teeth  spinosely  or  pungently  tipped;  bracts  of  the  receptacle  cus- 
pidate; pappus  of  disk  none;  ray-achenes  roughish,  somewhat  laterally 
2-nerved  on  back. — (Hemizonia  pungens  T.  &  G. ) 

Abundant  on  the  plains  of  the  Lower  San  Joaquin,  southward  to 
Southern  California  and  westward  to  Walnut  Creek  and  Alameda 
(^whence  Greene's  C.  maritima).  On  the  alkaline  plains  of  the  Upper 
San  Joaquin  this  species  covers  tens  of  thousands  of  acres  and  often 
forms  thickets  4  or  5  ft.  high.  It  is  a  valued  bee  plant;  "car-loads  of 
Spikeweed  honey  are  shipped  annually  from  Fresno  Co.;  the  honey 
is  of  amber  color,  good  quality  and  granulates  quickly,"  O.  L.  Abbott. 

Var.  Parryi  (C.  Parryi  Greene).  Minutely  glandular;  bracts  of 
receptacle  thm,  not  pungent;  disk-achenes  with  3  to  6  slender  almost 
bristle-like  paleae  as  long  as  the  corolla;  ray-achenes  semi-obcordate  in 
outline. — Calistoga;  Vacaville  (  =  C.  rudis  Greene,  the  achenes  either 
smooth  or  rough  warty).  It  is  abundant  in  low  more  or  less  alkaline 
lands  on  the  plains  of  Solano  Co.  and  forms  extensive  colonies  in 
summer  fields;  extermination  is  often  accomplished  by  means  of 
bands  of  sheep  which  leave  the  fields  perfectly  clean  and  destitute  of 
this  Spikeweed  pest. 

2.  C.  Fitchii  (Gray)  Greene.  Fitch's  Spikeweed.  Diffusely 
branched  from  above  or  at  the  base,  9  to  16  in.  high,  the  herbage 
hirsute  or  villous  with  spreading  hairs;  leaves  of  the  radical  tuft 
pinnately  parted  into  remote  narrowly  linear  pungent  lobes;  cauline 
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leaves  linear  and  entire,  tapering  into  a  subulate  op  pungent  tip,  those 
about  the  head  spreading  and  star-like,  mostly  all  bearing  stipitate 
glands;  bracts  of  4;hG  involucre  subulate,  those  of  the  receptacle 
pointless,  soft,  hairy;  ray^aohenes  flattened  laterally,  nearly  semi- 
circular in  outline,  smooth;  pappus  of  disk-achenes  of  9  to  11  linear 
palese  as  long  as  the  corolla  and  hairy  or  fimbriate  at  the  tip. — (Hemi- 
zonia  Fitchii  Gray.) 

High  sandy  land  in  the  valleys  and  foothills:  Sierra  Foothills  and 
the  Lower  San  Joaquin  northward  through  the  Sacramento  Valley 

"  westward  to  Napa  and  Sonoma  Cos.     Aug. -Sept. 

50.  CALYCADENIA  DC.     Rosin  Weed. 

ct  annuals,  hirsute  or  hispid  or  almost  glabrous.  Stems  simple, 
th  virgate  branches,  or  repeatedly  branched.  Leaves  all  entire, 
narrowly  linear,  becoming  filiform  by  revolution  of  the  margins,  at 
least  those  near  the  heads  and  those  of  the  fascicles  in  the  axils 
bearing  at  apex  tack-shaped  or  saucer-shaped  glands.  Heads  oblong 
or  narrow.  Flowers  white  or  yellow.  Ray-flowers  few  (1  to  6  or  8), 
the  ligules  broad  and  palmately  3-lobed  or  -parted;  ray-achenes 
obovoid-triangular,  the  areola  at  summit  quite  or  nearly  in  the  center; 
pappus  none.  Disk-flowers  surrounded  by  a  circle  of  bracts  connate 
into  a  cup,  or  at  length  separating;  disk-achenes  with  conspicuous 
paleaceous  pappus.  (Greek  kalux,  covering,  and  adenos,  a  gland, 
on  account  of  the  glands  on  the  involucre. ) 

Rays  5  to  8;  flowers  yellow ;  plants  for  the  most  part  very  glabrous 

1.  C.  truneata. 
Rays  1  to  5. 
Flowers  white  or  reddish-tinged. 
Stems  repeatedly  branched ;  branches  filiform  .  .  .  2.  C.  pauciflora. 
Stems  simple  or  with  virgate  branches. 

.  Pappus-palese  unequal ;  floral  leaves  not  truncate.8.  C.  multiglandulosa. 
Pappus-paleee  subequal;  floral  leaves  truncate .    .  4.  C.  apicata. 
Flowers  yellow;  stems  simple 5.  C.  hiapida. 

1.  C.  truneata  DC.  Rosin  Weed.  Stems  1  to  3  ft.  high, 
reddish  brown,  simple  below,  branching  above  into  a  panicle  of  long 
straight  slender  branches  along  which  the  heads  are  scattered;  herbage 
glabrous  or  the  linear  and  entire  leaves  somewhat  hirsute-ciliate; 
smaller  leaves  with  subsessile  glands  at  apex;  heads  oval,  4  or  5  lines 
long;  rays  5  to  8,  broad,  4  to  6  lines  long;  ray-achenes  glabrous,  tri- 
angular, roughish  and  enclosed  in  boat-shaped  bracts;  bracts  of  the 
receptacle  lightly  cohering  to  the  top  into  a  cup,  separating  in  age; 
disk-flowers  10  to  20;  pappus  of  7  to  10  unequal  oblong  fimbriate 
palese  shorter  than  the  achene,  or  rarely  obsolete. — (Hemizonia 
truneata  Gray.) 

Dry  hills  in  the  North  Coast  Ranges:  Napa  Valley;  Sonoma  and 
northward.     Sept. 

2.  C.  pauciflora  Gray.  Branching  freely,  10  to  18  in.  high,  the 
branches  diverging  or  zigzag  and  filiform;  herbage  sparingly  hairy 
and  leaves  (particularly  about  the  heads  or  of  the  axillary  fascicles) 
stipitate-glandular;  heads  oblong,  scattered  along  the  branches  (sub- 
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sessile  in  the  axils  or  forks,  as  well  as  terminal),  always  solitary; 
flowers  white  or  rose-tinged;  rays  1  or  2,  3-parted;  disk-flowers  8, 
contained  in  a  3-lobed  cup;  pappus  of  5  subulate-awned  palesB  and  5 
small  truncate  paleae;  ray-achene  glabrous. — (Hemizonia  pauciflora 
Gray.)  ^ 

Mountain  sides  of  the  inner  North  Coast  Kanges  from  the  Vaca 
Mountains  northward  to  the  Clear  Lake  region.     July.-Aug. 

3.  C.  nnultiglandulosa  DC.     Sparingly  hirsute  or  hispid,  espe- 
cially toward  the  base  of  the  leaves,  6  to  11  (or  16)  in.  high;  herbage 
with  a  pleasant  balsamic  odor,  the  floral  leaves  and  involucre  glandr. 
ular  with  stipitate  glands;  leaves  filiform-linear,  mostly  straight   "^^ 
rigid  but  brittle,  the  upper  somewhat  divaricately  spreading^ 
mostly  2  or  3  times  longer  than  the  heads  and  floral  leaves  ii 
axils;  heads  solitary  in  the  axils  or  crowded  towards  or   neai^ 
summit  and  spicate  or  capitate;  pappus-palese  commonly  10,    some 
(commonly  5)  subulate,  others  (commonly  6)  shorter  and  blunt. — (C. 
cephalotes  Greene.) 

Dry  hills  and  mountain  slopes:  Marin  Co.,  southward  to  the  Santa 
Cruz  Mountains.     July-Sept. 

4.  C.  spicata  Greene.  Slender,  simple,  rigidly  erect,  about  1  ft. 
high;  floral  leaves  terete,  truncate  at  apex  and  tipped  with  a  stipitate 
gland,  ciliate  with  white  hairs;  heads  subsessile  in  the  axils  of  all  the 
leaves  from  below  the  middle  and  thus  spicate;  ray-flowers  1  or  2; 
achenes  canescent  with  appressed  hairs,  those  of  the  ray  scarcely 
angled;  pappus  brownish,  the  paleae  10  or  11,  subulate,  l|  times  as 
long  as  the  achene;  corolla-lobes  of  disk-flowers  hispidulous. 

Common  on  the  plains  of  the  San  Joaquin  Valley  between  Oak- 
dale  and  La  Grange.     June. 

5.  C.  hispida  Greene.  Erect,  simple,  2  ft.  high;  leaves  2  to  2J 
in.  long,  or  the  fascicled  ones  much  shorter,  all  hispid,  at  least 
towards  the  base;  heads  rather  large  (J  in.  long)  on  snort  axillary 
branchlets;  flowers  yellow;  rays  about  4;  corolla-lobes  of  disk-flowers 
densely  covered  on  the  outside  with  many  short  glandular  processes 
or  slender  papillae;  achenes  hispid  with  short  brownish  appressed 
hairs;  pappus  of  about  11  subequal  palea3  tapering. to  a  point. 

Lower  San  Joaquin  Valley  near  Lathrop.     June. 

51.   BLEPHARIZONIA   Gray. 

Stout  somewhat  coarse  and  hirsute  annuals  with  glandular-viscid 
ill-scented  herbage.  Cauline  leaves  linear  and  entire,  those  of  the 
branches  oblong  to  oval.  Flowers  yellow,  the  heads  arranged  in 
panicles.  Ray-flowers  7  to  10,  with  3-lobed  ligules;  disk-flowers  10 
to  25,  the  outer  ones  subtended  by  1  or  2  series  of  linear  bracts. 
Achenes  silky-hirsute,  10-striate;  those  of  the  disk  more  or  less  fertile, 
crowned  by  a  pappus  of  about  20  short  and  stout  densely  plumose 
awns;  those  of  the  ray  fertile,  elongated-turbinate,  the  pappus  like 
that  of  the  disk  or  dissimilar  and  minute.  (Greek  blepharis,  an  eye- 
lash, and  zonia,  a  girdle,  in  reference  to  the  circle  of  pappus-awns.) 
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Pappus  of  disk  and  ray  unlike 1.  B.  plumosa. 

Pappus  of  disk  and  ray  similar 2.  B.  laxa. 

1.  B.  plumosa  (Kell.)  Greene.  Two  to  3  ft.  high,  copiously  beset 
above  with  tack-shaped  glands;  leaves  on  the  branchlets  small  and 
bract-like;  heads  16  to  20-flowered,  racemosely  disposed  on  the 
branches;  bracts  of  the  involucre  short  and  very  glandular;  ray- 
achenes  with  a  minute  crown  of  short  scales;  disk-achenes  with  nearly 
erect  plumose  bristles  as  long  as  the  achene. — (Hemizonia  plumosa 
Gray.) 

Antioch  and  Stockton. 

2.  B.  laxa  Greene.  Three  to  6  ft.  high;  heads  larger,  borne  singh' 
at  the  ends  of  the  branches,  20  to  25-flowered;  pappus  of  disk-achenes 
short  and  spreading,  less  plumose  than  in  the  preceding,  only  ^  as 
long  as  the  achene;  ray-acnenes  similar. — (Hemizonia  plumosa  var. 
subplumosa  Gray.) 

Stockton  to  Stanislaus  Co.  Perhaps  not  specifically  distinct  from 
the  preceding. 

52.  BLEPHARIPAPPUS   Hook.     Layia. 

Vernal  annuals  with  alternate  leaves  (or  the  lowest  opposite  in  one 
species)  and  usually  showy  heads  of  flowers  terminating  tne  branches. 
Disk-corollas  yellow.  Ray-flowers  8  to  20,  yellow,  white,  or  yellow 
tipped  with  white.  Bracts  herbaceous,  the  thin  margins  at  base 
enfolding  the  achene  and  usually  deciduous  with  it.  Receptacle  broad 
and  flat,  with  a  row  of  thin  bracts  between  ray-  and  disk-flowers,  and 
sometimes  with  additional  ones  among  the  disk-flowers.  Rav-achenes 
flattened,  without  pappus,  almost  always  glabrous.  Disk-achenes 
commonly  pubescent,  with  a  pappus  of  6  to  20  palese  or  bristles  or 
rarely  none.  (Greek  blepharis,  eye-lash,  and  pappos,  the  modified 
calyx  being  likened  to  the  fringe  of  hairs  on  an  eye-lid.) 

We  have  here  in  this  West  American  genus  series  of  forms  simu- 
lating each  other  exactly  in  habit,  foliage,  and  heads  of  flowers, 
diff"ering  only  in  technical  character  of  the  pappus  or  color  of  the 
ray.  This  situation  is  paralleled  in  Cryptantne  of  the  Borraginaceae 
and  in  other  genera.  The  acquisition  of  more  abundant  material  and 
of  field  notes  will  be  valuable  aids  to  a  more  satisfying  study  of  the 
forms  here  tentatively  listed. 

A.  Pappus-bristles  hairy  or  long-plumose  below. 

Bracts  of  the  involucre  hirsute  or  hispid  (the  basal  margin  where  folded 
around  the  achene  not  denticulate-cillate). 
Inner  hairs  of  pappus-bristles  woolly  and  interlaced. 
Rays  white  and 

Inconspicuous;  leaves  all  entire I.J?,  hiapidus. 

Showy;  lower  leaves  Incised  or  toothed 2.  B.  glandulosus. 

Rays  yellow  (rarely  white-edged) S.  B.  elegane. 

Hairs  of  pappus-bristles  straight  (no  woolly  inner  ones). 
Rays  wnolly  white. 
Rays  conspicuous,  much   exceeding  the  disk;  interior  plains :  var. 

heterotrichus  of 2.  B,  gktnaulosus. 

Rays  inconspicuous,  scarcely  exceeding  the  disk ;  seashore 

4.  B.  camo8U8. 
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Rays  yellow,  or  yellow  and  white  (herbage  hispid,  the  stems  brown- 
spotted  at  the  base  of  the  bristles). 

Rays  short  (1  to  2  or  8  lines  long) 5.  B,  Mer<3Uiioide8. 

Ravs  showy  (5  lines  long  or  more)  and 

Vell/>w;  pappus-bristles  twice  as  long  as  the  soft  basal  hairs 

6.  B.  gaiUardioidea. 
White,  yellow  below  the  middle ;  pappus-bristles  scarcely  exceeding 
the  soft  hairs 7.  B.  nemorosue, 

B.  Pappus  consisting  of  naked  bristles. 

Bracts  of  involucre  denticulate-ciliate  on  the  margin  at  base;  rays  yellow, 
white-tipped S.  B.  platyglo88us. 

C.  Pappus,  when  present,  consisting  of  flattened  awns  or  paleae  instead  of 

bristles. 

Bracts  of  the  involucre  denticulate  or  ciliate  on  the  basal  margins  where 
folded  around  the  achene. 
Heads  erect;  rays-yellow,  white  or  whitish  at  summit. 

A chenes  of  both  disk  and  ray  glabrous;  pappus  none 

9.  B.  chrysanthemoides. 
Achenes  of  disk  pubescent  or  hairy ;  pappus  present. 

Leaves  ciliate ;  pappus-paleee  unequal 10.  B.  Douglaeii. 

Leaves  not  ciliate ;  pappus-palese  about  equal .  11.  B.  Fremonti. 
Heads  nodding  in  bud  and  fruit;  rays  yellow  ...  12.  B.  nutans. 

1.  B.  hispid  us  Greene.  Diffusely  branched  from  the  base,  1  ft. 
high  or  less;  herbage  densely  hispidulous  throughout;  leaves  narrow, 
all  entire;  heads  small;  rays  white,  inconspicuous;  pappus  bristles  10, 
slender,  bearing  copious  short  interlaced  hairs. 

Mt.  Diablo  and  Kern  Co.,  ucc.  to  Greene.  Possibly  no  more  than 
a  variety  of  the  next. 

2.  B.  glandulosus  Hook.  Commonly  branching  from  the  base, 
8  to  12  or  14  in.  high;  leaves  and  stems  (particularly  near  the  heads) 
with  scattered  or  abundant  stipitate  dark  glands;  leaves  lanceolate  or 
linear,  the  lower  pinnatifid  or  toothed,  the  upper  entire;  involucre  4J 
lines  broad;  rays  8  to  10,  pure  white,  0  or  7  lines  long;  pappus  bright 
white,  the  bristles  10  to  12,  with  straight  hairs  towards  the  base  out- 
side and  woolly  tangled  hairs  inside;  achenes  IJ  to  2J  lines  long. — 
(Layia  glandulosa  H.  &  A.) 

Antioch;  Southern  California.     Apr. 

Var.  heterotrichqs  (Layia  heterotricha  H.  &  A.).  Often  rough- 
hispid;  rays  10  to  18;  inner  woolly  hairs  of  pappus  wanting. — Sandy 
fields:   Lake  Co.  (ace.  to  Greene);  San  Joaquin  Valley. 

3.  B.  elegans  (Nutt.)  Greene.  Simple  or  diffuse,  8  to  11  in.  high; 
herbage  shoi*t-hispid,  the  stems  often  brown-dotted;  stipitate  glands 
small  and  scattered;  leaves  linear,  the  lower  pinnately  toothed  or 
parted;  rays  yellow,  6  to  8  lines  long,  sometimes  white-edged;  pappus 
white,  the  villous  hairs  copious  but  much  shorter  than  the  awn-nke 
bristles. — (Layia  elegans  T.  &  G.) 

Ukiah,  ace.  to  Gray;  mountain  summits  east  of  Calistoga;  Southern 
California. 

4.  B.  carnosus  (T.  &  G.)    Greene.     Beach  Layia.     Five  to  9 

in.  high,    diffusely  branched  from  the   base,   somewhat  pubescent, 
scarcely  at  all  glandular;  leaves  succulent,  spatulate  to  linear-oblong. 
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rarely  toothed,  about  ^  in.  long;  [pappus-bristles  23  to  28,  sparsely 
plumose  with  straight  soft  hairs;  disk-achenes  thickly  covered  witn 
short  hairs. 

Seabeach  sands  from  Humboldt  Co.  to  Monterey  and  southward. 
Ray-achenes  pubescent,  ace.  to  Gray;  glabrous  in  Point  Reyes  speci- 
mens collected  by  Parry. 

6.  B.  hieracioides  (DC.)  Greene.  Coarse  erect  plant,  2  to  3  ft. 
high;  stem  mostly  simple  below  and  branching  above,  hisjjid  with 
hairs  arising  from  dark  spots;  lower  leaves  oblong,  2  to  4  in.  long, 
3  to  9  lines  wide,  laciniate-dentate,  usually  somewhat  narrowed  at 
base;  upper  leaves  broadest  at  the  sessile  base,  the  teeth  fewer  and 
mostly  towards  the  apex;  heads  J  in.  broad  or  rather  less;  rays  yellow, 
short,  little  exceeding  the  disk;  pappus-bristles  about  16. — (Layia 
hieracioides  H.  &  A.) 

Oakland  Hills,  on  wooded  slopes. 

0.  B.  gaillardioides  (H.  &  A.)  Greene.  Rather  freely  branch- 
ing, 8  in.  high  or  more,  hispid,  the  stems  dark-dotted;  leaves  more  or 
less  laciniate-pinnatifid,  or  the  upper  entire;  heads  larger  than  in 
B.  hieracioides;  rays  orange-yellow,  6  to  9  lines  long;  pappus  dull 
white  or  rusty,  the  bristles  15  to  20. 

Mendocino  Co.  to  the  upper  San  Joaquin  Valley. 

7.  B.  nennorosus  Greene.  Slender,  usually  sparingly  branched 
above,  1  to  2  ft.  high,  hispidulous;  leaves  narrowly  or  broadly  linear, 
entire  or  sparingly  dentate;  heads  the  size  of  the  preceding;  rays 
white,  pale  yellow  below  the  middle;  pappus-bristles  short,  little  or 
not  at  all  surpassing  the  abundant  soft  brown  hairs. 

Mt.  Tamalpais;  Ojakland  Hills;  Mt.  Diablo.     May-June. 

^  8.  B.  platyglossus  ^Gray)  Greene.  Tidy  Tips.  Stem  simple  or 
more  commonly  branching  below,  erect  or  sometimes  diffuse,  9  to  16 
in.  high;  herbage  short-hirsute  and  stipitate-glandular;  leaves  linear 
and  nearly  all  entire  or  the  lower  commonly  pinnatifid  into  short 
linear  or  oblong  lobes;  peduncles  turbinate- thickened  beneath  the 
head;  involucral  bracts  linear,  denticulate-ciliate  on  the  lower  half; 
rays  13,  5  to  6  lines  long,  sulphur-yellow,  the  tips  white;  disk- 
achenes  somewhat  flattened.  1}  lines  long,  densely  clothed  with 
upwardly  pointing  silky  hairs;  pappus-bristles  15  to  20,  nearly  as 
long  as  the  corolla. — (Layia  platyglossa  Gray.) 

Valleys  and  plains,  common  in  the  Coast  Ranges  and  in  the  Sac- 
ramento and  San  Joaquin  Valleys.     Apr.-May. 

B.  PENTACHiKTus  (Gray)  Greene.  The  only  other  species  with 
naked  bristles;  rays  golden  yellow;  bristles  6,  sometimes  fewer. — 
Sierra  Foothills. 

9.  B.  chrysanthemoides  (DC.)  Greene.  Habit  and  aspect  of 
B.  platyglossus  or  of  B.  Douglasii;  flowers  and  heads  the  same; 
achenes  entirely  glabrous,  broader,  without  a  disk  at  summit,  the 
corolla  covering  the  top  of  the  ovary;  pappus  none. — (Layia  chrysan- 
themoides Gray.) 

Common  about  San  Francisco  Bay. 
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10.  B.  Douglasii  (H.  &A.)  Greene.  Comparatively  glabrous, 
the  stems  for  toe  most  part  puberulent  only  above  and  the  leaves 
merely  finely  ciliate;  lower  leaves  pinnately  parted  or  lobed,  upper 
entire;  achenes  villous-pubescent  or  partly  glabrate;  cfaafiy  bracts  to 
most  of  the  disk-flowers  as  also  in  the  next;  pappus  of  about  10  to  18 
unequal  and  rigid  subulate  awns,  which  are  somewhat  scabrous  or 
slightly  hirsute  near  the  dilated  base,  the  marginal  ones  rather 
shorter  than  the  corolla,  the  smaller  hardly  half  as  long. — (Layia  calli- 
glossa  Gray.) 

Common  around  San  Francisco  Bay. 

Yar.  oligochaetus  (Gray).  Leaves  less  lobed;  pappus  of  only  2 
slender  (and  often  short)  marginal  awns  or  with  some  intervening 
rudiments. — Conn  Valley,  Napa  Co.;  Santa  Kosa.     May. 

11.  B.  Frennonti  (T.  &  G.)  Greene.  About  1  ft.  high,  minutely 
pubescent;  leaves  mostly  pinnately  parted,  not  ciliate;  pappus-paleae 
ovate-  to  oblong-lanceolate,  tapering  into  a  subulate  awn,  nearly 
equaling  the  corolla,  the  margin  entire,  accompanied  by  some  long- 
villous  free  hairs. — (Layia  Fremonti  Gray.) 

Upper  Sacramento  Valley  southward  to  the  San  Joaquin. 

12.  B.  nutans  Greene.  Low,  5  to  7  in.  high,  the  branches  slender 
and  divergent;  herbage  hirsute,  especially  the  leaves,  the  stems 
reddish  brown;  leaves  linear,  all  entire,  the  lower  pairs  opposite; 
peduncles  somewhat  stipitate-glandular;  heads  erect  in  flower,  nod- 
ding in  bud  and  fruit;  rays  6  to  7,  yellow,  2J  to  3J  lines  long;  achenes 
IJ  lines  long,  hispidulous;  pappus-bristles  narrowly  lanceolate, 
acuminate,  8  to  10,  unequal,  witn  barbellate  margins. — (Callichroa 
nutans  Greene.) 

Higher  mountain  slopes  on  the  east  side  of  Napa  Valley;  Hood's 
Peak,  Sonoma  Co.     May.     Excellent  species. 

53.  LAGOPHYLLA  Nutt. 

Soft-villous  or  hirsute  annuals  with  rigid  and  brittle  stems,  in  ours 
usually  becoming  naked  below  by  the  early  falling  of  the  lower 
leaves.  Leaves  alternate  or  the  lower  opposite,  mostly  entire. 
Flowers  pale  yello^f.  Heads  small,  subtended  by  foliaceous  bracts. 
Bracts  of  the  involucre  5,  thin-herbaceous;  flat  on  the  back,  with 
margins  at  base  infolded  and  completely  enclosing  an  obcompressed 
achene,  with  which  it  is  deciduous.  Receptacle  small  and  flat,  bear- 
ing about  5  perfect  disk-flowers,  these  surrounded  by  a  single  row  of 
distinct  chafly  bracts.  Rays  cuneate,  palmately  8-cleft.  Kay- 
achenes  obcompressed,  obovate-oblong,  smooth,  nearly  straight, 
pointless;  disk-achenes  slender,  sterile.  Pappus  none.  Bracts  and 
glabrous  achenes  all  deciduous  at  maturity.  (Greek  lagos,  a  hare, 
and  phuUon,  leaf,  the  upper  leaves  sometimes  copiously  villous  on  the 
margin.) 

1.  L.  ramosissinna  Nutt.  Stem  simple,  at  length  paniculately 
very  much  branched;  leaves  (especially  the  upper)  silky-hirsute  with 
soft  hairs,  the  short  ones  subtending  the  heads  densely  villous-ciliate; 
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lower  leaves  oblanceolate  or  linear-lanceolate,  often  narrowed  at  base 
to  a  slender  petiole,  1  to  2^  in.  long,  often  becoming  concave  or 
involute  when  dry;  beads  almost  sessile,  crowded  on  the  leafy  branch- 
lets;  rays  barely  exserted,  pale  yellow;  fertile  achenes  carinately 
1-nerved  down  the  inner  face. 

Common  on  dry  hills  and  plains  in  the  Coast  Ranges  (Solano  Co., 
Napa  Valley,  Healdsburg,  Alameda  Co.),  and  Sierra  Foothills. 

Var.  congesta  (L.  congesta  Greene).  Robust,  nearly  simple, 
with  short  branches,  1  to  IJ  ft.  high  or  much  branched  and  nearly 
3  ft.  high;  heads  larger,  in  thick  glomerules. — North  Coast  Ranges: 
Mt.  Tamalpais,  collected  ^*by  that  most  diligent  gatherer  of  rare 
Californian  plants,  Mrs.  Kate  Curran,"  Greene;  Pleasant  Valley, 
Solano  Co.;  Lake  Co. 

54.  HOLOZONIA  H.  &  A. 

Perennial  by  creeping  rootstocks.  Stems  slender  and  branches 
almost  filiform.  Leaves  opposite  or  the  upper  alternate.  Heads  soli- 
tary, on  slender  or  filiform  peduncles,  without  leafy  bracts.  Flowers 
white  or  rose-tinged;  rays  5.  Bracts  of  the  involucre  6,  completely 
enclosing  and  deciduous  with  the  obcompressed  ray-achenes.  Bracts 
of  the  receptacle  9  to  12,  connate  into  a  cup  surrounding  the  few  disk- 
flowers.  Ray-achenes  crowned  with  a  small  saucer-shaped  pappus; 
disk-achenes  with  a  pappus  of  2  slender  deciduous  paleae.  (Greek 
holos,  whole,  and  zonia,  zone,  the  bracts  completely  enclosing  the 
ray-achenes. ) 

1.  H.  filipes  (H.  &  A.)  Greene.  Stems  often  paniculately  branch- 
ing, 1^  to  2J  ft.  high;  leaves  linear,  canescent  or  villous,  those  of  the 
filiform  branchlets  oblong  with  marginal  short-stipitate  glands;  invo- 
lucre loosely  villous;  bracts  of  receptacle  chaffy. — (Lagophylla  filipes 
Gray.) 

North  Coast  Ranges:  Mt.  Tamalpais;  Sonoma  Co.;  Napa  Soda 
Springs;  Howell  Mt.  Sierra  Nevada:  Mariposa  Co.;  Calaveras  Co.; 
El  Dorado  Co.  July- Aug.  Lowest  leaves  linear  or  somewhat  lan- 
ceolate, commonly  with  1  to  3  small  teeth  on  each  side,  1  to  4  in. 
long;  upper  entire,  glabrate  in  age. 

66.  ACHYRACH>ENA  Schauer. 

Soft-pubescent  annual  with  narrow  leaves,  the  lower  opposite. 
Involucre  oblong-campanulate,  its  bracts  lanceolate,  herbaceous,  each 
enfolding  a  ray-achene.  Bracts  of  the  receptacle  membranous,  in  a 
single  outer  series.  Receptacle  low-convex,  naked.  Flowers  reddish 
brown.  Ray-flowers  6  to  8,  little  exceeding  the  disk,  their  ligules 
short  and  broad,  palmately  3-cleft.  Achenes  linear-clavate,  all  the 
ribs  or  the  alternate  scabrous.  Disk-achenes  with  a  pappus  of 
about  10  silvery  scales,  the  outer  as  long  as  the  achene,  the  inner 
nearly  twice  as  long.  (Greek  achuron,  chaff,  and  Latin  achsBnium, 
an  achene,  on  account  of  the  very  chaffy  pappus  borne  on  the  fruit.) 

1.  A.   mollis  Schauer.     Erect,   simple  or  branching,  9  to  18  in. 
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high,  pilose-pubescent;  branches  more  or  less  peduncle-like,  each 
1-headed;  leaves  linear,  entire  or  serrulate,  5  in.  long  or  less;  heads  in 
flower  I  in.  high,  in  fruit  expanding  and  forming  a  globose  cluster  1^ 
in.  broad;  palese  of  the  achenes  also  expanding  or  diverging  rotately. 
Abundant  in  adobe  soil  of  the  plains  and  valleys:  Sierra  Foothills 
(Amador  Co.,  Knights  Ferry);  San  Joaquin  Valley;  Sacramento 
Valley;  North  Coast  Kanges;  South  Coast  Banges  (Contra  Costa 
Co.,  Berkeley,  Li  verm  ore,  San  Francisco,  Santa  Clara  Valley  and 
southward  to  Arroyo  Grande  and  Southern  California).  Keadily  rec- 
ognized in  fruit  by  its  expanded  heads  of  black  achenes  with  their 
silvery  pappus.  Mr.  Geo.  B.  Grant  sends  us  specimens  from  Sunol 
Glen  in  which  the  ray-flowers  are  entirely  absent. 

Tribe  7.     Heliantheae.    Sunflower  Tribe. 

66.   ECLIPTA  L. 

Low  weak  riparian  herb  with  opposite  leaves  and  white  flowers. 
Heads  solitary  in  the  upper  axils,  the  peduncles  long  or  very  short. 
Involucre  broad,  its  bracts  herbaceous  and  in  about  2  series.  Bracts 
of  the  receptacle  awn-like.  Rays  short.  Disk-flowers  perfect  and 
fertile,  their  corollas  4-toothed.  Achenes  thick,  those  of  the  ray 
3-sided,  those  of  the  disk  compressed.  Pappus  none  or  of  a  few  short 
teeth.  (Greek  ekleipta,  wanting,  on  account  of  the  absence  of  the 
pappus. ) 

1.  E.  alba  Hassk.  Eclipta.  Decumbent,  1  or  2  ft.  high;  leaves 
lanceolate  or  oblonff-lanceolate,  sparingly  serrulate,  sessile  or  the 
lower  short-petioled,  roughish  with  a  strigose  pubescence;  disk- 
achenes  at  length  corky- margined. 

Shores  of  islands  in  the  lower  Sacramento  Kiver.     Sept. 

57.  BALSAMORRHIZA  Hook.     Balsam  Root. 

Low  perennials  with  thick  terebinthine-scented  roots,  crowned  by  a 
tuft  of  radical  leaves  and  several  naked  or  few-leaved  stems,  bearing 
solitary  heads  of  yellow  flowers.  Outer  bracts  of  the  broad  involucre 
foliaceous.  Ligules  with  a  distinct  tube.  Achenes  destitute  of 
pappus,  those  of  the  disk  4-8ided.  (Greek  balsamon,  balsam,  and 
rhiza,  root.) 

1.  B.  Hooker i  Nutt.  Herbage  canescent  with  fine  short  hairs; 
leaves  7  to  10  in.  long,  pinnately  divided,  the  divisions  serrate  or 
again  pinnately  divided;  scapes  equaling  or  exceeding  the  leaves, 
bearing  solitary  heads;  bracts  of  the  involucre  oblong-lanceolate; 
bracts  of  the  receptacle  linear,  acuminate,  the  outer  with  green  tips; 
heads  2  to  2J  in.  broad,  including  the  ample  rays. 

A  rare  plant  of  the  hilly  districts  from  the  Oakland  Hills  north- 
ward through  the  Coast  Ranges  to  Tehama  Co.     May. 

Two  other  species  of  the  Sierra  Nevada  have  entire  or  merely 
serrate  leaves,  the  radical  ones  cordate:  B.  deltoidea  Nutt. 
Flowering  stems  with  small  lanceolate  leaves.  B.  Bolanderi  Gray. 
Flowering  stems  with  2  or  3  large  subcordate  leaves. 
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68.    WYETHIA  Nutt. 

Perennial  herbs.  Root  very  stout,  crowned  by  a  short  caudex 
which  bears  a  tuft  of  ample  leaves  and  several  simple  1-headed  stems. 
Leaves  mostly  entire,  tne  cauline  mostly  few  and  smaller.  Heads 
large.  Involucre  hemispherical  or  campanulate,  its  bracts  in  2  or  3 
series,  the  outermost  often  foliaceous  ana  much  enlarged,  the  inner- 
most small  and  bract-like.  Receptacle  flat  or  nearly  so,  its  bracts 
rigid,  linear  or  lanceolate,  either  flattish  or  partially  folded  around 
the  achenes.  Flowers  yellow,  both  ray  and  disk  fertile,  the  latter 
perfect;  ligule  of  ray-corollas  elongated  and  very  conspicuous. 
Branches  of  the  style  in  perfect  flowers  produced  into  subulate- 
filiform  hispid  appendages.  Achene  prismatic-quadrangular.  Pappus 
firm  and  persistent,  consisting  of  a  crown  of  unequal  scales,  or  with 
rigid  awns  at  the  angles.  (In  honor  of  Capt.  Nath.  J.  Wyeth,  with 
whom  Nuttall  crossed  the  continent  in  tne  early  part  of  the  19th 
Century. 

Leaves  elongated-lanceolate,  the  cauline  sessile;  outer  bracts  of  the  involu- 
cre not  foliaceous,  little  or  not  at  all  surpassing  the  disk 

1.  W.  angiL8tifolia. 
Leaves  elongated-oblong  or  ovate,    the  cauline  short-petioled;  involucre 
foliaceous,  the  outer  bracts  spreading  and  commonly  much  surpassing 
the  disk. 

Herbage  minutely  or  even  floccose  tomentose 2.  W.  helenioides. 

Herbage  perfectly  glabrous,  glandular-pubescent  and  roughish  .... 

8.  W.  glabra. 

• 

1.  W.  angustifolia  Nutt.  Stems  1  to  2  ft.  high,  hirsute;  herbage 
green;  leaves  elongated-lanceolate,  acuminate  at  both  ends,  occa- 
sionally serrulate,  the  radical  and  lower  ones  J  to  1  ft.  long,  the  upper 
sessile  and  smaller;  heads  naked,  i.  «.,  not  leafy  at  the  base,  the  bracts 
of  the  involucre  numerous,  broadly  linear  or  lanceolate,  loose,  ciliate 
with  villous  or  hirsute  hairs;  achenes  minutely  pubescent  at  summit, 
3  lines  long,  bearing  1  or  2  (or  those  of  the  ray  3  or  4)  stout  minutely 
hirsute  awns,  with  some  very  short  intervening  chaffy  scales,  all  more 
or  less  united  at  base,  rarely  awnless. 

Common  on  the  plains  and  low  hills:  Monterey  Co.;  San  Mateo 
Co.;  San  Francisco  Co.;  Oakland  Hills;  Mt.  Diablo;  Solano  Co.  and 
northward  to  Shasta  Co. 

2.  W.  helenioides  Nutt.  One  to  2  ft.  high,  soft-tomentose, 
almost  glabrous  in  age;  radical  leaves  1  to  2  ft.  long,  4  to  6  in.  wide, 
acute  at  base  and  apex,  often  undulate,  long-petioled;  cauline  leaves 
much  smaller,  more  commonly  oblong-ovate;  heads  3  in.  broad, 
including  rays,  mostly  leafy  at  base;  outer  scales  of  the  involucre 
ovate-lanceolate  or  ovate,  sometimes  toothed;  pappus  and  upper  por- 
tion of  achenes  slightly  pubescent,  at  least  when  young. 

Common  in  the  Coast  Range  hills:  San  Luis  Obispo  Co.;  Oakland 
Hills;  Antioch;  Vaca  Mountains,  etc.     Apr.-May. 

3.  W.  glabra  Gray.  Mule's  Ears.  Green  and  glabrous 
throughout,  minutely  resinous-glandular  or  viscid,  and  scabrous,  at 
least  when  dry;  leaves  as  in  the  preceding,  or  broader  and  obtuse, 
sometimes  toothed,  rarely  undulate;  achenes  and  pappus  glabrous. 
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Marin  Co.;  San  Mateo;  Antioch;  San  Joaquin  Valley.  Less 
common  than  no.  2  and  scarcely  differing  except  in  surface  character 
of  the  leaves  and  stems. 

69.    HELIANTHUS  L.     Sunflowbb. 

Stout  coarse  herbs  with  petioled  simple  leaves,  yellow  mostly  entire 
rays  and  brownish  or  purplish  disk.  Leaves  (all  but  the  lower  or 
lowest)  alternate.  Heads  large,  solitary  on  the  ends  of  the  branches 
or  in  terminal  corymbs.  Bracts  of  the  involucre  imbricated.  Kecep- 
tacle  flat  or  convex,  its  bracts  persistent  and  embracing  the  4:-sided 
achenes.  Pappus  of  pointed  palese  borne  at  the  angle  of  the  achene, 
often  with  very  small  intervening  scales,  all  caducous.  (Greek  . 
helios,  sun,  and  anthos,  flower,  the  heads  turning  toward  the  sun.) 

Annuals ;  keads  terminal  on  the  branches. 

Bracts  of  the  involucre  ovate 1.  H.  annuus. 

Bracts  of  the  involucre  lanceolate  or  oblong-lanceolate. 
Stems  scabrous;  awn  of  the  chaffy  bract  equaling  the  disk-flowers  . 

2.  H.  Bolanderi. 
Stems  often  hirsute,  particularly  near  the  heads;  awn  of  the  chaffy  bract 

surpassing  the  disk-flowers S.  H.  exilis. 

Perennial;  heads  corymbose-paniculate  at  the  summit  of  the  simple  stem; 
bracts  with  long  spreading  tail-like  tips 4.  H.  CcUifomieu8. 

1.  H.  annuus  L.  Common  Sunflower.  Stems  erect  and  simple 
or  more  or  less  branching,  2  to  6  ft.  high;  herbage  rough-hispid; 
leaves  deltoid-ovate,  serrate,  the  uppermost  narrow  and  often  entire; 
bracts  of  the  involucre  ovate,  slenderly  acuminate;  disk  1  in.  in 
diameter,  more  or  less;  rays  1  to  IJ  in.  long. 

Plains  of  the  San  Joaquin  and  Sacramento  Valley,  flrst  appearing 
in  low  places  along  country  roads.     July-Sept. 

2.  H.   Bolanderi  Gray.     Stems  erect  or  diffusely  branching,  1  to 

3  ft.  high,  scabrous-hispid;  leaves  ovate-  to  oblong-lanceolate,  serrate 
or  entire;  rays  8  lines  long,  toothed  at  apex;  disk  purple,  9  or  10 
lines  broad;  bracts  of  the  involucre  hirsute,  oblong-lanceolate,  atten- 
uate or  acuminate;  bracts  of  receptacle  chaffy,  3-toothed,  the  middle 
tooth  much  longer  and  awn-like. 

Abundant  in  low  grain  flelds  of  the  Sacramento  Valley,  thence 
westward  to  the  coast.  Aug.-Sept.  First  collected  at  Bodega  by 
Hinds,  botanist  of  the  British  exploring  ship  Sulphur. 

3.  H.  exilis  Gray.  Slender,  often  unbranched,  1  to  2  ft.  high; 
leaves  ovate-lanceolate  to  linear-lanceolate;  peduncles  often  hirsute- 
villous  beneath  the  heads;  bracts  of  the  involucre  lanceolate,  hairy  on 
the  lower  half;  rays  6  or  7  lines  long;  awn-tip  of  the  chaffy  bract 
surpassing  the  disk -flowers. 

Common  in  valleys  about  Clear  Lake  (where  first  collected  by 
Bolander);  Sacramento  Valley  plains  (ace.  to  Greene).  Aug.  Per- 
haps better  a  variety  of  the  preceding. 

4.  H.  Californicus  DC.     Stems  from  somewhat  tuber-like  roots, 

4  to  11  ft.  high;  leaves  from  oblong  to  narrowly  lanceolate,  some  of 
the  lower  ovate,  minutely  hispidulous,  5  to  9  in.  long  including  the 
petiole,  the  lower  opposite,  the  upper  alternate,  the  larger  S-ribbed; 
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heads  }  in.  high,  in  a  terminal  corymbose  panicle;  chaffy  bracts  of 
the  receptacle  obtuse;  bracts  of  the  involucre  lanceolate,  tapering 
into  long  spreading  tail-like  tips;  rays  about  15  to  20,  1  in.  long  or 
more;  achenes  flattish,  glabrous;  pappus  of  2  or  8  lanceolate  chaify 
paleae. 

Stream  beds  and  banks:  Coast  Ranges  (Howell  Mountain,  Vaca 
Valley,  Suisun  Marshes,  Alameda,  San  Jose);  Sierra  Nevada.    Sept. 

60.  HELIANTHELLA  T.  &  G. 

Low  nearly  acaulescent  perennial  herbs.  Leaves  entire,  chiefly 
radical,  the  cauline  mostly  opposite.  Flowers  yellow.  Heads 
large,  solitary,  long-peduncled.  Involucre  hemispherical,  its  bracts 
linear-lanceolate  and  loosely  imbricated,  the  outer  mostly  foliaceous 
and  attenuate-acuminate,  the  innermost  shorter  and  chaff-like. 
Receptacle  flat  or  convex,  its  bracts  embracing  the  achenes.  Achenes 
commonly  compressed,  with  thin  or  margined  edges  and  emarginate 
summit.  Pappus  an  awn  or  chaffy  tooth  from  each  margin,  and 
usually  with  very  small  intermediate  scales.  (Diminutive  of 
Helianthus.) 

1.  H.  Callfornica  Gray.  Stems  slender,  1  to  2  ft.  high,  occasion- 
ally branched;  herbage  minutely  scabrous;  leaves  ovate  to  oblong- 
lanceolate,  tapering  into  petioles;  rays  little  or  not  at  all  longer  than 
the  involucre;  bracts  of  receptacle  obtuse;  achenes  obovate,  smooth, 
glabrous  and  narrowly  margined,  minutely  ciliate  when  young  only 
near  the  summit;  pappus  of  two  short  triangular  or  subulate  teeth, 
and  a  crown  of  minute  scales  nearly  obsolete  at  maturity. 

Higher  mountain  ridges:  Coast  Ranges  (Contra  Costa,  Marin,  Napa 
and  Solano  Cos.  and  northward  toMt.  Shasta);  Sierra  Nevada.    May. 

H.  CASTANEA  Greene.  Stems  less  than  1  ft.  high,  hispid  with  short 
spreading  hairs;  achenes  cuneate-obovate,  not  strongly  compressed  or 
thin-edged,  dull  black  at  base,  chestnut-brown  above  the  middle,  the 
apical  notch  short  and  deep. — Mt.  Diablo.  Fruiting  heads  not  seen 
by  us. 

61.  BIDENS  L.     Bur  Marigold. 

Herbs  (ours  annuals),  with  opposite  leaves  and  yellow  flowers. 
Heads  many-flowered;  rays  3  to  9,  neutral.  Involucre  double,  the 
outer  bracts  linear-oblong,  foliaceous,  the  inner  elliptic  to  ovate, 
membranous.  Achenes  somewhat  flattened  parallel  with  the  scales 
of  the  involucre  or  slender  and  4-8ided,  those  of  the  disk  crowned 
with  2,  3,  or  4  rigid  persistent  retrorsely  barbed  awns.  .  (Latin  bidens, 
2-toothed.) 

Leaves  simple;  rays  8  to  9,  conspicuous;  achenes  downwardly  barbed  on 
the  margin;  rays  showy. 
Outer  involucre  little  or  not  at  all  surpassing  the  disk;  rays  very  showy, 

golden  yellow 1.  jB.  chrysanthemoidea. 

Outer  involucre  foliaceous  and  surpassing  the  disk;  rays  usually  light 

yellow,  smaller 2.  B.  cemua. 

Leaves    pinnately  3  to  5-divided;    rays   1  to   5,   inconspicuous;   achenes 
upwardly  barbed 3.  B.frondosa, 
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1.  B.  chrysanthemoides  Michx.  Bur  Marigold.  Often  de- 
cumbent at  bas(;,  1  to  3  or  even  4  ft.  high,  glabrous;  leaves  lanceolate, 
usually  tapering  at  the  base,  evenly  serrate,  more  or  less  connate  at 
base,  7  in.  long  or  less;  outer  involucre  rather  longer  than  the  inner, 
much  surpassed  by  the  oval  golden  brown  rays,  these  1  in.  lon^  or 
more;  disk  brownish;  heads  in  fruit  erect,  seldom  slightly  nodding; 
achenes  flat  or  flattish,  cuneate,  distinctly  carinate  on  the  sides  and 
retrorsely  hispid  on  the  marginal  angles;  awns  2  or  3,  retrorsely 
barbed.— (B.  laevis  B.S.P.) 

Low  wet  ground:  Alvarado  marshes;  lower  Sacramento  River. 
Sept.-Oct. 

var.  Nashii  (B.  Nashii  Small).  Leaves  minutely  serrate  or  almost 
entire,  somewhat  fleshy,  some  of  the  upper  often  very  broad  at  base 
but  rarely  clasping;  achenes  slightly  contracted  at  summit. — San 
Francisco,  ace.  to  Wiegand. 

2.  B.  cernua  L.  Smaller.  Bur  Marigold.  Stems  8  to  20  in. 
high,  glabrous  or  setulose-hispid;  leaves  oblong-lanceolate,  rather 
irregularly  serrate,  mostly  not  connate;  outer  involucral  bracts 
exceeding  the  disk,  spreading,  foliaceous;  rays  6  to  10,  mostly  light 
yellow,  3  to  6  lines  long,  sometimes  none;  heads  strongly  nodding  in 
fruit;  achenes  4-angled  and  usually  4-awned. 

Less  common  than  the  last. 

3.  B.  frondosa  L.  Beggar-ticks.  Erect,  3  or  4  ft.  high,  gla- 
brous or  slightly  pubescent;  leaves  3  to  5-divided,  the  divisions  or 
leaflets  petiolulate,  lanceolate,  coarsely  toothed;  rays  1  to  6,  incon- 
spicuous, usually  shorter  than  the  greenish  yellow  disk;  achenes  very 
flat,  cuneate-oblong,  4  to  6  lines  long,  dentate  on  the  margin  with 
barbs  upwardly  pointed  (except  at  the  summit),  2-awned;  heads  erect 
in  fruit,  surpassed  by  the  outer  foliaceous  bracts. 

Lower  Sacramento  River;  very  common.     Sept. 

62.   LEPTOSYNE  DC. 

Perennials  with  thickened  fleshy  stems  or  ours  annuals  and  almost 
acaulescent.  Leaves  dissected  into  narrowly  linear  or  filiform  lobes. 
Fowers  yellow,  in  showy  heads  on  long  naked  peduncles.  Rays 
several  or  numerous,  oblong  or  obovate,  3-toothed  at  apex.  Involu- 
cre double;  bracts  of  the  inner  series  8  to  12,  erect,  membranous; 
bracts  of  the  outer  series  5  to  8,  narrow,  loose  and  foliaceous.  Recep- 
tacle nearly  flat,  its  bracts  thin,  scarious,  linear  or  lanceolate,  falling 
with  the  fruit.  Achenes  flattened,  more  or  less  wing-margined,  alike 
in  disk  and  ray.  Pappus  a  minute  ring  or  cup,  or  consisting  of 
linear  paleaj.     (Greek  leptosune,  slenderness.) 

Achenes  alike  in  ray  and  disk;  pappus  cup-shaped;  corolla-tube  without  a 
hairy  ring 1.  X.  Stillmani. 

Achenes  of  2  different  shapes,  those  of  the  disk  long-villous;  pappus  palea- 
ceous; corolla-tube  with  a  hairy  ring  towards  the  summit 

2.  L.  calliopsidea. 

1.  L.  Stillnnani  Gray.  Nine  to  12  in.  high,  stoutish,  leafy  below 
and    with  manifest  branches;    leaf-divisions  1  line  broad;   involucre 
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commonly  somewhat  hairy  at  base;   disk-corollas  beardless;   achenes 
surrounded  by  a  thick  and  corky  rugose  wing,  smooth  and  glabrous 
on  the  back,  the  inner  face  sparsely  papillose,  or  with  a  row  of 
tubercles  on  the  median  ridge;  pappus-cup  either  entire  or  2-lobed. 
Sacramento  Valley. 

2.  L.  calliopsidea  Gray.  Leafy,  with  less  scape-like  peduncles, 
1  to  2  ft.  high;  bracts  of  the  outer  series  of  the  involucre  broadly 
ovate,  a  little  shorter  than  the  narrowly  ovate  inner  ones,  commonly 
1  in.  long,  J  in.  wide  and  16  to  20-nerved;  ring  of  the  disk-corolla 
pubescent;  achenes  of  the  ray-  and  outer  disk-flowers  oval,  flat  and 
ghibrous;  disk-achenes  cuneate-oblong,  long-villous  on  the  margins 
and  inner  face;  pappus-paleae  2,  linear. — (Pugiopappus  calliopsideus 
Gray. ) 

Moist  hillsides  in  the  South  Coast  Ranges. 

Tribe  8.     Ambrosieae.     Ragweed  Tribe. 

63.  IVA  L. 

Oui*s  coarse  herbs  with  thickish  alternate  (or  the  lower  opposite) 
leaves  and  small  nodding  heads  of  greenish  white  flowers.  Involucre 
hemispherical,  its  bracts  few  and  rounded.  Receptacle  with  chaff- 
like linear  or  spatulate  bracts.  Marginal  flowers  of  the  head  pistillate, 
1  to  6  in  number,  their  corollas  tubular  or  none.  Disk-flowers  per- 
fect, with  5-lobed  funnelform  corolla  and  undivided  style.  Anthers 
almost  distinct.  Achenes  flattened,  glabrous.  Pappus  none.  (Said 
to  be  named  after  Ajuga  Iva  of  the  Mint  Family,  on  account  of  the 
similar  odor.) 

1.  I.  axillaris  Pursh.  Poverty  Weed.  Stems  many,  erect 
from  a  decumbent  or  prostrate  base,  6  to  10  in.  high;  leaves  narrowly 
obovate,  varying  to  lanceolate  or  linear,  entire,  sessile;  heads  solitary 
in  the  axils,  short-peduncled,  surpassed  by  the  leaves;  bracts  of  the 
involucre  united  into  a  lobed  or  merely  toothed  cup. 

Alkaline  plains  and  borders  of  salt  marshes:  Sacramento  Valley; 
San  Joaquin  Valley;  Livermore  Valley  and  southward.     Aug.-Sept. 

64.  AMBROSIA  L.     Ragweed. 

Ours  a  coarse  homely  but  aromatic  perennial  herb  with  alternate 
pinnatifid  leaves  and  inconspicuous  greenish  unisexual  flowers. 
Heads  of  staminate  flowers  disposed  in  erect  ament-like  racemes: — 
involucres  broadly  turbinate;  receptacle  of  at  least  the  outer  flowers 
with  slender  bracts;  corollas  funnelform,  5-lobed.  Heads  of  pistillate 
flowers  in  the  axils  of  the  upper  leaves  at  the  base' of  the  staminate 
racemes: — involucres  oblong  or  turbinate,  closed,  containing  but  a 
single  flower;  corolla  none;  pappus  none;  fruit  an  achene-like  bur 
which  is  beaked  or  pointed  and  is  armed  near  the  top  with  a  single 
row  of  prickles.     (Ancient  Greek  name.) 

1.  A.  psilostachya  DC.  Western  Ragweed.  Stems  simple, 
erect,  1,  2  or  more  ft.  high,  from  slender  running  rootstocks;  herbage 
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pubescent  and  somewhat  strigose;  le^v^s  once  or  the  lower  twice 
pinnatifid;  fruit  an  obovoid  turgid  bur,  mostly  solitary  in  the  axils, 
bearing  4  protuberances  or  sometimes  unarmed. 

Uncultivated  lands  in  the  Sacramento  Valley  and  southward; 
common  about  San  Francisco  Bay.     Sept. -Oct. 

66.  FRAr^ERIA  Cav. 

Branching  herbs,  ours  perennial,  sometimes  woody  at  the  base. 
Leaves  chiefly  alternate.  Habit,  flowers  and  inflorescence  as  in 
Ambrosia.  Involucre  of  the  pistillate  heads  closed,  1  to  4-celled,  1 
to  4-beaked  or  pointed,  armed  with  several  rows  of  prickles  and  in 
fruit  becoming  a  bur.     (Named  for  Ant.  Franser,  Spanish  botanist.) 

Leaves  twice  or  thrice  pinnatifid  or  pinnately  parted  .  .  .1.  F.  bipinnatiflda. 
Leaves  (at  least  the  upper)  undivided  and  merely  serrate  .  2.  F.  Cnamissonis. 

1.  F.  bipinnatiflda  Nutt.  Herbaceous;  stems  procumbent,  2  or 
3  ft.  long,  somewhat  hirsute;  leaves  twice  or  thrice  pinnately  parted 
into  oblong  lobes,  canescent  or  almost  silky;  spikes  dense;  bur  nar- 
rowly ovate,  armed  with  thick  somewhat  flattened  spines,  some  of 
which  are  curved  at  the  tip. 

Common  on  sandy  seabeaches  along  the  coast,  and  also  at  Alameda 
and  West  Berkeley.     Aug.-Oct. 

2.  F.  Chamissonis  Less.  Habit  of  the  preceding;  leaves  nar- 
rowly ovate  or  obovate,  with  cuneate  base,  serrate,  or  the  lower 
laciniate  or  incised;  bur  thicker,  sparsely  hirsute,  the  spines  broader 
and  channeled. 

Seabeaches  along  the  coast;  less  common. 

66.  XANTHIUM    L. 

Coarse  (by  some  called  vile)  annual  weeds  with  widely  branching 
and  very  stout  stems.  Leaves  alternate,  toothed  or  lobed,  petioled. 
Heads  unisexual,  composed  of  greenish  flowers.  Staminate  heads 
subglobose,  in  a  terminal  cluster: — involucre  of  several  distinct  nar- 
row bracts  in  a  single  row;  receptacle  cylindrical;  flowers  many, 
separated  by  the  bracts  of  the  receptacle;  corolla  tubular.  Pistillate 
heads  axillary,  below  the  staminate: — involucre  closed,  forming  in 
fruit  an  ovoid  or  oblong  indurated  bur  covered  all  over  with  hooked 
prickles,  1  or  2-beaked,  2-celled,  each  cell  containing  1  flower; 
corolla  none;  pappus  none;  style  2-cleft,  its  branches  exserted  through 
the  beaks.  (Greek  xanthion,  yellow,  from  its  yielding  a  hair-dye  of 
that  color. ) 

Leaves  deltoid-ovate ;  stems  not  spiny 1.  X.  Cancidenae. 

Leaves  lanceolate;  stems  bearing  spines  by  the  sides  of  the  leaves 

2.  X.  spinosum. 

1.  X.  Canadense  Mill.  Cockle  Bur.  Stems  about  2  ft.  high, 
not  prickly;  leaves  deltoid-ovate  or  somewhat  cordate,  irregularly 
serrate,  or  somewhat  incised,  often  distinctly  3-lobed,  rough,  hispidu- 
lous  and  green  both  sides,  3  to  4  in.  long,  on  petioles  nearly  as  long; 
,bur  f  to  1  in.  long,  thick,  pubescent  or  glandular  between  and  on  the 
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lower  part  of  the  crowded  prickles  and  bearing  at  apex  a  pair  of 
strong  beaks  hooked  or  incurved  at  tip. 

Naturalized  weed,  native  of  the  Eastern  U.  S.,  exceedingly  abun- 
dant in  low  lands,  often  covering  hundreds  or  thousands  of  acres. 
Flowering  in  summer  and  fruiting  in  autumn. 

2.  X.  spinosum  L.  Spiny  Clotbur.  Stems  puberulent,  much 
branched;  leaves  lanceolate  or  ovate-lanceolate,  a<;ute  or  acuminate, 
2  or  3-lobed  or  -cut,  or  the  upper  entire,  narrowed  at  base  into  a  short 
petiole,  green  above,  white-pubescent  beneath,  2  to  5  in.  long;  by 
the  sides  of  the  leaves  are  borne  yellowish  8-pronged  spines  1  in. 
long;  corolla  pubescent  with  short  rusty  hairs;  bur  narrowly  oblong, 
J  in.  long,  sparsely  prickly;  beaks  inconspicuous,  only  one  spinose. 

Naturalized  European  weed,  a  common  summer  tenant  of  barn- 
yards and  neglected  fields:  Sacramento,  San  Joaquin,  and  Coast 
Range  valleys  and  Sierra  Foothills. 

Tribe  9.     Inuleae.     Everlasting  Tribe. 

67.  MICROPUS  L. 

Small  floccose- woolly  annuals  with  entire  leaves  and  scattered 
several-flowered  discoid  heads.  Bracts  of  the  involucre  open,  scari- 
ous,  surrounding  the  flower-bearing  bracts  of  the  receptacle.  Bracts 
of  the  receptacle  conduplicate,  tipped  with  a  scarious  appendage  and 
almost  concealed  by  the  clothing  of  long  loose  wool,  each  one  en- 
closing a  pistillate  flower;  sterile  flowers  in  the  center  mostly  naked. 
Achenes  gibbous,  the  corolla  and  style  borne  laterally,  without 
pappus,  remaining  enclosed  in  the  cucuUate  bracts  which  finally  fall 
away  from  the  receptacle.  (Greek  micros,  small,  and  pous,  foot,  in 
allusion  to  the  soft-woolly  heads.) 

Beak-like  tip  to  the  fruiting  bract  largely  scarious,  erect,  short 

1.  M.  Califomicus. 
Beak  of  the  fruiting  bract  wholly  hyaline,  in  an  thesis  as  long  as  the  body. 

2.  M.  amphibolus. 

1.  M.  Califomicus  F.  &  M.  Slender,  erect,  4  to  8  in.  high, 
commonly  branched  only  at  the  very  summit;  leaves  linear-oblong, 
acuminate;  receptacle  low,  with  several  scale-like  processes;  fruit- 
bearing  bracts  4  to  6,  at  length  indurated,  the  surrounding  bracts  of 
the  involucre  commonly  5;  these  orbicular  or  ovate,  scarious,  with  a 
green  spot  in  the  center;  staminate  flowers  about  3,  the  corolla 
filiform,  but  expanding  somewhat  toward  the  throat. 

Very  common  on  low  hills  or  valley  land  through  the  Coast 
Ranges  and  Sacramento  and  San  Joaquin  Valleys  to  Southern 
California.     Last  of  Apr. -May. 

2.  M.  amphibolus  Gray.  Resembling  the  preceding  but  the 
fruiting  bracts  9  or  10  and  comparatively  thin  and  soft;  receptacle 
elevated  or  oblong;  staminate  flowers  subtended  by  linear  thin  chaff- 
like bracts  and  with  a  papptis  of  few  bristles. 

Walnut  Creek,  Brewer ^  no.  1016,  1862;  too  little  known  species. 
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68.  STYLOCLINE  Nutt. 

Low  floccose-wooUy  annuals  with  entire  leaves  and  terminal  discoid 
heads  in  small  clusters.  Pistillate  flowers  with  filiform  corolla,  their 
bracts  ovate,  boat-shaped,  borne  on  a  slender  column-like  receptacle, 
with  erect  hyaline  tip  and  the  conduplicate  body  loosely  eRclosing 
the  achene;  pappus  none.  Sterile  flowers  few  in  the  center,  their 
bracts  plane  or  barely  concave  and  their  pappus  caducous  or  none. 
(Greek  stulos,  a  column,  and  kline,  a  bed,  on  account  of  the  form  of 
the  receptacle. ) 

Bracts  of  the  sterile  flowers  inconspicuous,  oblanceolate,  acute;  pappus 
present 1.  S.  gnaphalioiaes. 

Bracts  about  sterile  flowers  ovate-lanceolate,  tapering  into  a  conspicuous 
rigid  hooked  cusp ;  pappus  none 2.  S.  fllaginea. 

1.  S.  gnaphalioides  Nutt.  Loosely  white-woolly,  diffusely 
branched,  the  stems  4  to  9  in.  long;  leaves  broadly  linear  or  the 
upper  oblong,  obtuse,  barely  3  lines  long;  pistillate  (or  fertile) 
flowers  numerous,  their  bracts  ovate,  nearly  plane  on  the  upper  sur- 
face, a  central  portion  at  the  base  produced  on  the  lower  side  into  a 
sac  enclosing  the  achene,  this  portion  flrm,  the  remainder  hyaline; 
sterile  flowers  little  shorter  than  their  bracts,  with  rudimentary  ovary 
and  a  pappus  of  few  caducous  bristles. 

Stanislaus  Co.  to  Monterey,  doubtless  within  our  limits.  Sac 
woolly  on  lower  side.     Sterile  flowers  little  shorter  than  their  bracts. 

2.  S.  fllaginea  Gray.  Erect,  branched  from  the- base,  2  to  8  in. 
high,  canescent  with  fine  appressed  wool  which  is  later  flocculent; 
cauline  leaves  narrowly  linear  (J  line  wide),  those  involucrate  to  the 
heads  much  broader;  fertile  flowers  5  to  9,  their  bracts  boat-shaped, 
firm  except  at  the  hyaline  tip,  smaller  than  the  5  empty  bracts  which 
surround  the  sterile  flowers  in  the  center;  empty  bracts  somewhat 
coriaceous,  tapering  into  a  rigid  incurved  hooked  cusp,  persistent, 
and  at  length  stellately  spreading. 

Mendocino  Co.  (first  coll.  by  Bolander  in  Bound  Valley);  Tehama 
Co.,  Jepson;  Mt.  bt.  Helena,  Greene;  southward  to  Southern  Cali- 
fornia. Last  of  Apr. -May.  Very  suggestive  in  aspect  of  Filago 
Gallica. 

69.  PSILOCARPHUS  Nutt. 

Depressed  or  prostrate  white-woolly  annuals.  Leaves  opposite, 
entire,  the  uppermost  involucrate  around  the  small  sessile  globose 
heads,  which  are  solitary  in  the  forks  or  at  the  ends  of  the  branches, 
or  some  clustered.  Heads  discoid.  Bracts  clothed  with  soft  wool, 
crowded  on  the  low  receptacle  and  forming  a  globose  head;  each  bract 
sac-like,  half-obcordate  or  obovate  in  side  view,  hooded  and  rounded 
at  the  top  with  the  apex  introrse  (turned  downward  and  inward)  and 
beaked  by  a  hyaline  appendage  or  scale.  Flowers  unisexual;  pistil- 
late flowers  loosely  enclosed  in  the  sac-like  bracts,  with  filiform 
corollas;  staminate  flowers  few,  occupying  the  center  of  the  head  and 
naked,  i.  e.,  destitute  of  enclosing  or  other  bracts.  Achenes  straight 
or  slightly  curved.  Pappus  none.  (Greek  psilos,  bare,  and  karphos, 
chaff". ) 
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Inyolucrate  leaves  obspatulate,  8  or  4  times  longer  than  the  head 

1.  P.  tenellus. 
Inyolucrate  leaves  oblong  to  lanceolate,  1  to  2  times  as  long  as  the  head : 
var.  brevi88imu8  of 2.  P.  Oreganua. 

1.  P.  tenellus  Nutt.  Prostrate,  the  forking  stems  forming  a 
dense  mat  8  to  10  in.  broad;  leaves  pbspatulate,  mucronate,  4  to  8 
lines  long;  heads  numerous,  2  lines  wide;  achene  about  J  line  long, 
oblong  or  slightly  broader  toward  the  summit. 

Valleys  and  low  hills:  Coast  Ranges;  Sacramento  Valley;  San 
Joaquin  Valley(?).     June. 

2.  P.  Oreganus  Nutt.  var.  brevissimus.  Dwarfish,  the  stems 
prostrate,  several  to  many  from  the  base  but  mostly  simple,  1  to  5  in. 
long;  leaves  oblong  or  some  obspatulate,  obtuse  or  merely  acute,  the 
involucrate  ones  partly  concealing  the  heads;  heads  comparatively 
few,  4  to  5  lines  Droad,  more  loosely  woolly  than  in  the  preceding; 
staminate  flowers  about  7  or  8;  achene  cylindrical  or  slightly  clavate, 
less  than  1  line  long. — (P.  brevissimus  Nutt.) 

Dry  beds  of  vernal  pools:  Elmira  (Solano  Co.)  to  Mad  rone  (Santa 
Clara  Co.).     May-June. 

70.   EVAX  G»rtn. 

Dwarf  rigid  densely  woolly  annuals  with  entire  leaves.  Heads 
with  disk-flowers  only;  pistillate  flowers  at  base  of  slender  columnar 
receptacle,  the  male  flowers  above,  all  subtended  but  not  enclosed  by 
bracts.  Bracts  of  the  pistillate  flowers  and  bracts  of  the  involucre 
becoming  hardened,  persistent. 

Heads  mostly  scattered 1.  E.  sparsiflora. 

Heads  in  terminal  clusters 2.  E.  caulescent. 

1.  E.  sparsiflora.  Erect,  1  to  4  in.  high,  sometimes  simple, 
commonly  branching  from  the  base,  the  heads  in  the  axils,  scattered 
along  the  branches  or  slightly  glomerate  at  the  ends  of  the  branches; 
leaves  spatulate,  narrowed  to  a  very  slender  petiole,  4  to  7  lines  long; 
bracts  of  the  receptacle  woolly  on  back  and  rather  densely  long- 
hirsute  at  base,  especially  the  upper;  staminate  flowers  in  center 
about  4. — (Hesperevax  sparsiflora  Greene.) 

Dry  sterile  soil:  Healdsburg;  Napa  Valley. 

2.  E.  caulescens  Benth.  Stem  simple  or  with  few  long  branches 
from  the  base,  2  to  8  in.  high;  heads  all  in  a  terminal  hemispherical 
cluster,  J  in.  broad  and  surrounded  by  a  whorl  of  many  leaves; 
leaves  spatulate-obovate,  1  to  IJ  in.  long,  the  cauline  similar  but 
smaller. 

Sacramento  Valley. 

Var.  humilis  (Hesperevax  humilis  Greene.  Evax  acaulis  Greene.) 
One  or  2  in.  high,  the  heads  crowded  on  the  short  central  stem  or  at 
the  ends  of  the  very  short  horizontal  branches  (none  in  the  axils),  the 
close  clusters  subtended  by  rosulately  arranged  leaves. — Antioch. 

71.   FILAGO   L. 

Low  woolly  annuals  with  entire  leaves  and  small  discoid  heads  in 
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capitate  clusters.  Receptacle  hemispherical  or  conical,  its  summit  or 
center  bearing  a  cluster  of  fertile  and  sterile  flowers  with  rather 
copious  capillary  pappus  and  surrounded  by  a  series  of  scarious  or 
chaflT-like  bracts.  Base  of  receptacle  bearing  several  pistillate  flowers 
with  flliform  tubular  corollas,  the  achenes  of  each  enfolded  in  a  con- 
cave or  boat-shaped  bract,  and  destitute  of  pappus.  (Latin  filum,  a 
thread,  in  allusion  to  the  cottony  pubescence.) 

Leaves  oblong,  tapering  toward  the  base,  abruptly  acute  at  apex,  the  upper- 
most subtending  and  often  not  surpassing  the  heads  .  1.  F.  Califomica. 

Leaves  subulate  with  broadish  base,  the  uppermost  subtending  and  conspic- 
uously surpassing  the  heads 2.  F.  Qallica. 

1.  F.  Californica  Nutt.  Erect,  4  to  9  (or  sometimes  15)  in.  high, 
leafy  throughout,  the  leaves  J  to  f  in.  long;  heads  ovate,  2  lines 
long;  receptacle  convex,  rough  or  somewhat  bur-like;  marginal 
bracts  8  to  10,  very  woolly,  deeply  boat-shaped  and  somewhat 
incurved  at  apex,  spreading  stellately  at  maturity;  inner  bracts 
oblong,  plane  or  merely  concave;  marginal  achenes  smooth;  central 
achenes  dotted  with  shining  papillae. 

Dry  hills:  St.  Helena;  Mt.  Tamalpais  and  elsewhere  in  the  western 
part  of  the  state.     May-June. 

2.  F.  Gallica  L.  Five  or  6  in.  high;  leaves  mostly  exceeding 
J  in.,  those  involucrate  to  the  heads  soft  but  straight  and,  in  appear- 
ance, rigid;  receptacle  nearly  flat;  heads  conical  and  somewhat 
5-angled;  marginal  achenes  completely  enclosed  in  the  at  length 
indurated  base  of  the  bract. 

St.  Helena,  Jepson^  June,  189(3.     Introduced  from  Europe. 

72.  GNAPHALIUM  L.     Cudweed. 

Woolly  herbs  with  entire  sessile  or  decurrent  leaves.  Heads  dis- 
coid, white,  yellowish,  or  rose-tinted,  disposed  in  panicles,  corymbs, 
or  spikes.  Receptacle  flat  or  convex,  not  chafly.  Bracts  of  involucre 
scarious,  imbricated.  Pistillate  flowers  in  several  series  with  filiform 
corollas.  Central  flowers  perfect,  with  tubular  5-lobed  corollas. 
Pappus  a  single  series  of  capillary  bristles.  (Greek  gnaphalon,  a 
lock  of  wool,  these  plants  floccose-woolly.) 

A.  Pappus-bristles  united  at  base,  falling  away  in  a  ring. 

Inflorescence  spike-like;  leaves  white- woolly  beneath,  green  above 

1.  G.  purpureum. 

B.  Pappus-bristles  not  united  at  base,  falling  separately. 

Involucre  imbedded  in  loose  wool,  its  scarious- tipped  bracts  rather  incon- 
spicuous and  dull  colored;  low  branching  annual  .  2.  G.  palustre. 
Involucre  woollv  only  at  base,  its  bracts  mainly  scarious  or  silvery. 
Herbage  in  age  becoming  green  (at  least  the  upper  surface  of  the  leaves), 
more  or  less  glandular. 
Inflorescence   corymbose;    bracts   pearly    white;     herbage    balsamic- 
scented:  var  Calif ornicum  oi ,  3.  6?.  decurrena. 

Inflorescence  paniculate;   bracts  white  or  rose-tinged;  herbage  sweet- 
scented 4.  0.  ramoaisBimum. 

Herbage  persistently  woolly,  not  glandular  or  scarcely  so. 
Involucre  bright  white;  inflorescence  paniculate  .  .6.  O.  microcephalum. 
Involucre  greenish-yellowish,  becoming  rusty;  heads  in  capitate  clus- 
ters or  the  clusters  somewhat  open-paniculate  .  6.  O.  Chilense. 
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1.  G.  purpureum  L.  Purple  Cudweed.  Stems  commonly 
simple  and  erect  from  a  slightly  decumbent  base,  4  to  12  in.  high; 
herbage  canescent  with  a  close  dense  coating  of  white  wool,  the 
upper  surface  of  the  leaves  usually  early  glabratej  leaves  broadly 
spatulate,  obtuse,  1  to  2  in.  long  and  7  lines  ^vide  or  less;  heads 
crowded  in  a  spike-like  inflorescence  which  is  dense  and  oblong,  or 
more  elongated  and  more  or  less  interrupted;  heads  2  lines  long; 
involucre  brownish  or  purplish;  achenes  sparsely  scabrous. 

Open  ground,  frequent:  Napa  City;  Sausalito;  Fish  Kanch,  Contra 
Costa  Co.;  Berkeley;  San  Francisco;  Sierra  Nevada. 

2.  G.  palustre  Nutt.  Lowland  Cudweed.  Annual,  branching 
from  the  base,  3  to  8  in.  high,  erect  or  ascending;  herbage  loosely 
floccose  with  long  wool,  more  or  less  deciduous  from  the  leaves;  leaves 
nearly  all  spatulate,  or  a  few  about  the  clusters  of  heads  oblong  or 
lanceolate,  less  than  J  in.  to  1  in.  long;  heads  in  small  clusters  at  the 
ends  of  the  branches,  1  to  IJ  lines  high;  bracts  of  the  involucre 
linear,  with  white  obtuse  often  denticulate  tips. 

Common  in  stream  beds  and  low  lands:  Lake  Co.;  Russian  River; 
Sonoma;  Napa  River;  Howell  Mountain;  San  Francisco;  Oakland; 
Mt.  Diablo;  Sacramento  Valley;  San  Joaquin  Valley;  Sierra  Nevada; 
Southern  California. 

Var.  nanum.  Dwarf,  1  to  2J  in.  high;  bracts  acute. — Dry  wooded 
hills,  in  open  places:  St.  Helena,  June  2,  1896. 

3.  G.  decurrens  Ives  var.  Californicum  Gray.  California 
Everlasting.  Biennial;  stem  stoutish,  2  or  3  ft.  high,  corymbosely 
branched  at  summit,  the  branches  bearing  glomerules  of  large  heads 
and  forming  a  broad  and  somewhat  flat- topped  inflorescence;  herbage 
soon  becoming  green  and  more  or  less  glabrate  (except  on  the  under 
surface  of  the  leaves),  at  maturity  glandular  and  balsamic-scented; 
lower  leaves  oblong  (J  to  1  in.  broad,  and  2  to  5  in.  long),  diminishing 
in  size  upwards  ana  becoming  lanceolate,  all  obviously  decurrent; 
heads  roundish  or  broad,  3  lines  high  or  slightly  more,  the  involu- 
cral  bracts  white  or  in  age  rusty-tinged. 

Dry  wooded  hills  of  the  Coast  Ranges:  Lake  Co.;  Howell  Moun- 
tain; Oakland  Hills  and  southward  to  Southern  California.  May- 
July. 

4.  G.  ramosissimum  Nutt.  Pink  Everlasting.  Biennial,  2 
to  5  ft.  high,  the  stems  one  to  several  from  the  base,  ending  above  in 
a  much  branched  panicle  which  is  often  narrow  and  sometimes 
virgate  and  frequently  more  than  1  ft.  long;  herbage  glandular  and 
very  sweet-scented;  leaves  at  length  green  on  both  faces,  the  stem 
more  or  less  arachnoid;  heads  narrowly  ovate  or  turbinate,  2  lines 
high,  reddish  or  pinkish. 

Wooded  hills  near  the  coast:  Mt.  Tamalpais;  Oakland  Hills  and 
southward  to  Southern  California,  also  in  the  Sierra  Nevada.  July- 
Sept. 

5.  G.  microcephalum  Nutt.  Small-headed  Everlasting. 
Stems  often  several  from  the  base  (IJ  to  2J  feet  high)  branching  above 
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into  an  elongated  or  sometimes  broad  panicle;  herbage  very  bright 
white  woolly,  especially  when  young,  the  wool  persistent;  panicle 
often  1  ft.  long;  heads  small,  narrow,  2  lines  long,  disposed  in  rather 
small  glomerules  or  clusters  at  the  ends  of  nie  branches  of  the 
panicle;  bracts  of  the  involucre  ovate  or  oblong  and  obtuse  at  apex, 
or  the  venr  innermost  linear,  bright  white. 

Woode'd  mountain  slopes:  Coast  Ranges;  Sierra  Nevada.  Aug.- 
Sept. 

6.  G.  Chilense  Spreng.  Cotton-batting  Plant.  Annual  or 
biennial;  stems  several,  erect  from  a  decumbent  base  (or  single  and 
wholly  erect),  stout,  J  to  2J  ft.  high,  often  densely  clothed  with 
leaves;  leaves  narrowly  spatulate  (2  to  6  lines  broad)  or  the  upper- 
most linear  or  lanceolate,  the  short  decurrent  bases  rather  broad  and 
somewhat  auricle-like;  heads  3  lines  wide  and  high,  numerous  in  a 
large  close  glomerule  terminating  the  main  stem,  or  in  several 
glomerules  at  the  ends  of  the  branches  of  the  more  or  less  open 
panicle;  involucres  with  a  greenish-yellowish  tinge. — (G.  Sprengelii 
H.  &  A.) 

Open  ground  in  valleys  or  on  low  hills:  San  Francisco;  Monterey 
and  southward  to  Southern  California. 

73.  ANAPHALIS    DC.     Everlasting. 

Perennial  herbs  with  simple  erect  equably  leafy  stems.  Leaves 
green  above,  closely  woolly  beneath.  Heads  disposed  in  a  com- 
pound corymb.  Bracts  of  the  involucre  numerous,  pearly  white  and 
scarious,  imbricated  in  several  series,  radiating  in  age.  Flowers 
yellow,  dioecious: — staminate  flowers  with  slender  corolla  and  undi- 
vided style;  pistillate  flowers  with  a  tubular  5-toothed  corolla  and 
2-cleft  style.  Pappus  as  in  Gnaphalium.  (Ancient  Gi-eek  name  of 
some  ' '  Everlasting. " ) 

1.  A.  margaritacea  (L.)  B.  &  H.  Pearly  Everlasting.  Stems 
several  from  the  base,  1  to  2  ft.  high;  leaves  broadly  to  narrowly 
lanceolate,  sessile,  with  revolute  margin,  3  to  6  in.  long;  corymb  IJ 
to  6  in.  broad. 

Fields  and  open  woods:  Coast  Ranges  (Monterey,  Mt.  Tamalpais 
and  northward);  Sierra  Nevada.  July-Sept.  Var.  occidentalis 
Greene.  Leaves  sessile  by  a  broad  auriculate-clasping  base. — Oakland 
Hills;  San  Francisco,  etc. 

74.  PLUCHEA  Cass. 

Leafy  herbs  with  a  strong  odor  of  camphor.  Heads  numerous, 
clustered  in  corymb-like  cymes,  consisting  of  many  purplish  disk- 
flowers  and  no  ray-flowers.  Marginal  flowers  of  the  heaa  pistillate 
and  perfect,  with  tubular-filiform  truncate  corollas;  central  flowers 
few,  perfect,  but  sterile,  with  tubular  5-cleft  corollas.  Involucre 
imbricated.  Receptacle  flat,  naked.  Achenes  grooved.  Pappus  a 
single  series  of  capillar^'  bristles.  (Named  for  the  Abbe  N.  A.  Piuche, 
amateur  naturalist,  of  Paris. ) 
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1.  P.  camphorata  (L.)  DC.  Salt-marsh  Fleabane.  Annual; 
stenis  stoutish,  erect,  branching  above,  IJ  to  2J  ft.  high;  herbage 
elandular-puberulent;  leaves  oblong-ovate  or  lanceolate,  glandular- 
dentate,  short-petioled  or  the  upper  sessile,  the  larger  3  to  6  in.  long; 
heads  2J  lines  high,  rarely  leafy-bracted,  in  corymb-like  cymes; 
bracts  of  the  involucre  ovate-lanceolate;  achenes  pubescent. 

Common  in  the  salt  marshes  about  Suisun  (Brewer^  Jepson)  and 
San  Francisco  Bays,  southward  to  Kern  Lake  {Davy)  and  Southern 
California. 

75.  ADENOCAULON    Hook. 

Perennial  herbs.  Stems  slender,  leafy  only  at  the  base,  bearing 
above  a  panicle  of  small  and  few  heads  of  whilish  flowers,  the  upper 
portion  ot  the  stem  and  the  panicle  beset  with  small  glands.  Leaves 
alternate,  broad,  petioled,  green  and  glabrous  above,  white-woolly 
beneath.  Heads  of  few  disk-flowers;  ray-flowers  none.  Marginal 
flowers  of  the  head  pistillate  and  fertile,  the  central  perfect,  sterile 
and  with  undivided  style;  corollas  of  both  sorts,  tubular  and  alike. 
Bracts  of  the  involucre  5,  equal,  in  a  single  row,  not  scarious,  reflexed 
in  fruit,  at  length  deciduous.  Receptacle  flat,  naked.  Mature 
achenes  much  elongated  and  clavate,  covered  above  with  stalked 
glands.  Pappus  none.  (Greek  adenos,  a  gland,  and  kaulon,  a 
stem.) 

1.  A.  bicolor  Hook.  Stenis  IJ  to  2J  ft.  high,  the  lower  portion 
floccose- woolly;  leaves  deltoid-ovate,  cordate  at  the  base,  sinuate- 
dentate,  IJ  to  mostly  3  or  4  in.  long  and  as  broad  or  broader;  petioles 
margined;  achenes  3  to  3 J  lines  long,  much  longer  than  bracts  of 
the  involucre. 

Woods  of  the  seaward  and  middle  Coast  Kanges  and  of  the  Sierra 
Nevada.     June. 

Tribe   10.     Astereae.     Aster  Tribe. 

76.  GUTIERREZIA  Lag. 

Herbaceous  or  suffrutescent,  the  herbage  resin-bearing,  nearly 
glabrous.  Leaves  narrowly  linear,  entire,  alternate.  Heads  very 
small,  turbinate-oblong  to  campanulate,  numerous  and  corymbosely 
arranged  at  the  summit  of  the  stems  and  branches.  Bracts  of  the 
involucre  coriaceous,  the  outer  shorter.  Receptacle  in  ours  flat. 
Flowers  yellow;  rays  short,  in  ours  8  to  10.  Achenes  angled  or 
striate,  mostly  silky.  Pappus  paleaceous.  (Name  of  a  noble 
Spanish  family.) 

1.  G.  Californica  (DC.)  T.  &  G.  Plants  1  to  IJ  ft.  high,  the  woody 
base  much  branched;  leaves  scabrous;  heads  fastigiately  corymbose, 
2  to  3  lines  high;  rays  8  to  10;  disk-flowers  6  to  11;  achenes  densely 
silky;  pappus  of  about  12  unequal  palea?. 

Dry  hills  of  the  South  Coast  Ranges  towards  the  coast. 
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77.  GRINDELIA   Willd.     Gum    Plant. 

Coarse  perennial  herbs  or  sulFrutescent  plants.  Leaves  obovate  or 
spatulate  to  oblong-lanceolate,  commonly  serrate.  Heads  gummy, 
medium-sized  or  large,  solitary  on  the  branches,  ours  with  rays. 
Involucre  campanulate  or  hemispherieal,  the  bracts  many-ranked, 
firm-herbaceous,  often  with  attenuate  squarrose  points.  Achenes 
short,  truncate,  compressed  or  turgid,  glabrous.  I^appus  of  2  to  8 
very  readily  deciduous  awns  or  small  scales.  Involucral  cups  of  the 
budding  heads  completely  filled  with  the  white  or  cream-like  gummy 
exudation.  (Hieronymus  Grindel,  Russian  botanist,  professor  at 
Riga  and  Dorpat. ) 

Species  of  the  Coast  Range  hills  and  valleys  and  interior  plains ;  rays  light 
orange  or  yellow. 
Involucre  mostly  hemispherical,  about  >^  to  %  in.  in  diameter. 
Its  bracts  linear-lanceolate,  closely  compacted,  as  in  all  the  following 
except  the  next,  and  with  few  or  several  accessory  foliaceous  bracts; 
these  unequal  and  often  deflexed:  var.  maritima  of  .  1.  O.  robwita. 
Involucre  whollv  or  largely  foliaceous,  of  loose   broad  erect  subequal 

bracts,  not  glutinous-compacted :  var.  patens  of  .  .  ,1.0.  robuala. 
Involucre  without  accessory  foliaceous  bracts,  very  glutinous,  the  bracts 

with  spreading  tiijp :  var.  Davyi  of 1.0.  robusta. 

Involucre    urnshaped-campanulate,   about  }4  i^'   i^    diameter;    bracts 
linear-lanceolate  or  subulate,  outer  or  all  squarrose.  .  2.  O,  camjiorum. 

Involucre  small;  bracts  lanceolate,  erect 3.  O.rubricaulis. 

Species  of  salt  marshes;  rays  golden  yellow 4.  O.  cuneifolia. 

1.  G.  robusta  Nutt.  var.  maritima.  Stems  ascending  or  erect, 
about  Ito  IJ  ft.  high;  herbage  lightly  pubescent;  leaves  narrowly  or  * 
broadly  oblong,  in  a  few  cases  wider  aoove,  obtuse,  or  mostly  acute, 
more  or  less  serrulate;  involucre  f  in.  broad  or  more,  the  broadly 
lanceolate  bracts  with  erect  or  spreading  tips;  foliaceous  bracts  ovate 
to  lanceolate  or  linear. 

Along  the  seaboard:  Olema;  San  Francisco;  Pilarcitos.  June- 
July.  Foliaceous  bracts  very  variable  in  shape  and  size,  even  on  the 
same  plant,  always  more  numerous  on  the  head  terminating  the  main 
axis,  few  or  sometimes  none  on  the  heads  terminating  branches. 
Includes  G.  rubricaulis  DC.  var.  maritima  Greene.  There  are  tran- 
sition forms  to  the  next  variety  from  the  Santa  Cruz  Mountains  and 
elsewhere. 

Var.  patens  (G.  patens  Greene).  Stems  1  to  2  ft.  high,  mostly 
simple  or  with  few  strict  1-headed  branches;  herbage  glabrous  or 
finely  puberulent;  leaves  oblong,  the  radical  narrowed  to  a  petiole, 
3 J  in.  long  or  less,  the  cauline  sessile,  narrowed  toward  the  base, 
serrate  or  often  entire  below  the  middle;  bracts  of  the  involucre 
wholly  foliaceous,  erect,  nearly  equal,  linear  or  lanceolate,  1  or  2 
lines  broad,  sometimes  with  an  inner  involucre  of  subulate  or  fili- 
form bracts  which  are  glutinous-compacted. — Hill  tops,  not  common: 
Wild  Cat  Hills  (near  Berkeley)  to  the  Santa  Cruz  Mountains  west  of 
Gilroy.  There  are  many  transitional  forms  to  the  next,  but  in  its 
typical  state  this  is  an  exceedingly  well  marked  variety. 

var.  Davyi.  Stems  commonly  clustered,  erect,  2  ft.  high,  rarely 
simple,  mostly  with   long  one-headed  branches;    herbage    glabrous, 
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rarely  puberulent;  darker  green  than  in  the  next  species;  radical 
leaves  oblong  or  even  obovate,  narrowed  to  a  rather  long,  often 
winged  petiole,  serrate  or  coarsely  and  saliently  toothed,  2  to  8  in. 
long,  the  cauline  similar  or  sessile;  heads  naked;  involucre  J  to  1  in. 
broad,  very  gummy,  its  lanceolate  bracts  with  subulate  or  filiform 
squarrose  tips;  achenes  with  2  awns  or  in  the  periphery  of  the  disk 
with  3  (2  at  the  exterior  angle  and  closely  approximate). — Valley 
lands  about  San  Francisco  Bay.  Peduncles  commonly  less  leafy 
than  in  the  preceding  variety.  Heads  typically  naked,  but  frequently 
with  a  few  loose  outer  and  slightly  larger  bracts  simulating  the  folia- 
ceous  bracts  in  the  var.  patens;  or  again,  we  may  have  still  more 
pronounced  intermediate  forms  closely  connecting  these  two  varieties, 
which  in  their  typical  states  are  very  clearly  marked.  On  the  other 
hand,  the  var.  Davyi  presents  perfectly  naked  (non-foliaceous)  heads 
in  such  diversity  that  a  complete  chain  may  be  had  showing  every 
gradation  to  G.  camporum.  G.  robusta  and  its  varieties  in  their 
extreme  forms  are  more  unlike  each  other  than  are  the  species  G. 
camporum  and  G.  rubricaulis.  This  is  an  excellent  illustration  of 
the  principle  that,  in  a  highly  variable  group,  varieties  of  a  species 
may  be  more  unlike  than  a  species  is  unlike  another  species. 

2.  G.  camporum  Greene.  Plants  commonly  IJ  or  2  ft.  high, 
glabrous,  the  foliage  light  green;  leaves  mostly  oblong,  serrulate  or 
denticulate,  1  to  2  in.  long;  heads  paniculate-corymbose,  never  soli- 
tary; involucre  urnshaped-campanulate,  the  short  outer  bracts  linear- 
subulate,  squarrose-deflexed,  the  inner  lanceolate-subulate,  with 
spreading  tips  or  erect. 

Abundant  on  the  plains  of  the  San  Joaquin  and  Sacramento 
Valleys  and  the  dry  inner  Coast  Kanges;  also  (apparently)  Knoxville 
grade  to  Lower  Lake.  June-Aug.  or  continuing  into  the  winter. 
Stems  usually  white,  in  no.  1  darker  or  reddish. 

G.  PROCKRA  Greene.  Five  ft.  high;  rays  very  short. — Flooded 
lands  of  the  Lower  San  Joaquin;  Greene  also  refers  to  this  no.  2426, 
Bolander^  of  the  State  Survey,  probably  collected  in  marshes  about 
San  Francisco  Bay,  the  citation,  "  Oakland  Hills,*'  in  the  State 
Survey  Field  Book  doubtless  an  en'or. 

8.  G.  rubricaulis  DC.  Stems  commonly  2  ft.  high,  tufted, 
reddish  or  brownish,  ending  in  a  small  corymb  of  about  3  or  4  heads 
or  one-headed;  herbage  scantily  soft-pubescent  when  young,  in  age 
mostly  glabrous;  leaves  2  to  6J  in.  long,  oblong,  serrate  and  sessile 
especially  toward  the  apex,  or  disposed  to  be  entire,  attenuate  into  a 
petiole  as  long  as  the  blade,  the  cauline  similar  or  sessile;  heads  small, 
J  in.  in  diameter  (not  including  the  rays);  involucral  scales  lanceolate, 
not  squarrose,  very  slightly  or  not  at  all  glutinous,  sometimes 
tomentose. 

Kidges  and  hillsides  of  the  Coast  Ranges,  in  openly  wooded  coun- 
try: near  Mt.  Tamalpais,  Setchell;  Sonoma,  Bioletti;  St.  Helena, 
Greem;  Howell  Mountain,  Jepson. 

4.  G.  cuneifolia  Nutt.     Stems  2  to  3 J  ft.  high  (commonly  with  a 
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foot  or  so  woody  at  base),  ending  in  a  corymbose  panicle  of  several 
heads  or  the  simple  sterile  shoots  densely  leafy  at  summit;  leaves 
thick,  oblong  or  cuneate-oblong,  2  to  5  in.  long,  with  broadly  sessile 
or  clasping  base,  those  of  the  flowering  branches  much  reduced, 
oblong-ovate,  entire  or  serrulate;  involucral  bracts  lanceolate  without 
spreading  tips. 

Salt  marsnes  about  San  Francisco,  San  Pablo  and  Suisun  Bays. 
Aug. -Nov.     Stems  sometimes  flexuous. 

var.  paludosa  (G.  paludosa  Greene).  Five  ft.  high,  with  suffru- 
tescent  stems  1  to  2  ft.  high  lasting  through  the  winter;  cauline 
leaves  sometimes  triangular-oblong,  with  subauriculate  clasping 
'base. — Heart  of  the  Suisun  Marshes. 

78.  PENTACH/ETA  Nutt 

Low  and  very  slender  annuals  with  narrowly  linear  and  entire 
alternate  leaves.  Heads  small,  solitar}%  or  somewhat  clustered  at 
the  ends  of  more  or  less  naked  branches,  nodding  in  the  bud.  Kecep- 
tacle  convex.  Involucre  turbinate-campanulate,  its  bracts  in  2  series, 
narrowly  oblong,  thin  or  membranous,  scarious-margined,  mucronu- 
late,  appressed.  Disk-corollas  yellow  or  rose-red,  very  slender;  rays 
white,  pink  or  yellow,  or  none.  Achenes  oblong,  flattened,  hirsute- 
pubescent.  Pappus  of  5  slender  bristles,  often  with  2  reduced  or 
wanting,  or  all  obsolete.  (Greek  pente,  five,  and  chaite,  a  bristle,  in 
allusion  to  the  pappus.) 

Simple  or  with  simple  branches  from  the  base,  erect;  i)eduncle8  white- 

villous  beneath  the  head 1.  P.  exilis. 

Diehotomous,  and  disposed  to  be  diffuse;  peduncles  with  scattered  hairs  . 

2.  P.  alainoides. 

1.  P.  exilis  Gray.  Simple  or  mostly  branched  from  the  base, 
erect,  commonly  3  or  4  in.  high;  herbage  purplish;  branches  or 
stems  terminated  by  a  single  head  (IJ  to  2  lines  high);  involucre 
broadly  campanulate;  rays  8  to  14,  2  lines  long;  outer  disk-corollas 
rose-red,  widening  upward,  the  throat  abruptly  contracted  •  beneath 
the  minute  teeth;  achenes  oblong-turbinate,  villous;  pappus-bristles 
3  or  5,  sometimes  abortive. 

Coast  Kange  hillsides:  San  Mateo  Co. ,  Oakland  Hills;  Marin  Co., 
Napa  Valley.     Apr. -May. 

2.  P.  alsinoides  Greene.  Dichotomously  branching,  2  to  6  in. 
high;  involucres  narrowly  or  broadly  turbinate,  its  bracts  6  to  7  or  9 
and  containing  3  to  7  flowers;  disk-corollas  filiform,  with  minute 
teeth;  rays  nOne;  achenes  obovate-clavate;  pappus-bristles  3,  very 
slender. 

Coast  Ranges:  Berkeley  Hills,  Greene;  Vallejo;  Sonoma.  Also  in 
the  Sierra  Nevada  ace.  to  Gray.     Apr. -May. 

79.  HETEROTHECA  Cass. 

Tall  hairy  herbs  with  alternate  leaves  and  heads  of  yellow  flowers 
in  a  terminal  corymbose  panicle.  Involucre  hemispherical  or  broadly 
campanulate,  its   narrow  bracts  closely  imbricated   in   many  series, 
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without  spreading  tips.  Both  ray-  and  disk-flowers  numerous  and 
fertile.  Kay-achenes  triangular-compressed;  pappus  none  or  cadh- 
cous.  Disk-achenes  compressed,  silky-hirsute;  pappus  double,  the 
copious  inner  bristles  long,  capillary  and  scabrous,  the  outer  of  short 
and  stout  bristles  or  scales.  (Greek  heteros,  different,  and  theke,  a 
case  or  ovary,  the  achenes  of  disk  and  ray  dissimilar.) 

1.  H.  grandiflora  Nutt.  Mostly  simple  below,  2  to  6  ft.  high; 
peduncles  with  gland-tipped  hairs;  leaves  ovate,  varying  to  elliptic 
or  oblong,  serrate,  the  lower  and  radical  long-petioled,  the  upper 
sessile  by  a  rather  broad  base;  heads  rather  large  (4  or  6  lines  high); 
rays  about  30;  pappus  as  long  or  longer  than  the  achene,  in  age 
brick-red;  outer  pappus  of  disk-flowers  inconspicuous. 

Immigrant  from  Southern   California:  San  Jose,  etc.     Aug. -Oct. 

80.  CHRYSOPSIS  Ell. 

Perennial  herbs,  sometimes  sufirutescent,  with  entire  leaves. 
Heads  medium-sized,  solitary  or  paniculate.  Rays  present  or  none. 
Involucre  campanulate  to  hemispherical,  its  bracts  narrow  and  regu- 
larly imbricated.  Flowers  yellow.  Style-appendages  linear-filiform 
to  subulate.  Achenes  compressed  or  turgid.  Pappus  brownish  or 
ferruginous,  of  numerous  capillary  bristles,  with  or  without  a  short 
outer  row  of  little  scales.  (Greek  chrusos,  golden,  and  opsis,  aspect, 
from  the  color  of  the  blossom.) 

Heads  with  rays;  corolla  glabrous;  outer  pappus  linear-squamellate :  vars. 

of 1.  C.  villoaa. 

Heads  rayless;  corolla  sparingly  hirsute;  outer  pappus  none  .  2.  C.  Oregana. 

1.  C.  villosa  Nutt.  var.  Bolanderi  Gray.  Stems  low,  3  to  12 
in.  high,  rather  stout,  several  from  the  woody  base;  herbage  villous- 
pubescent  and  often  scabrous,  greenish  or  sometimes  silky;  leaves 
oblong-spatulate,  mucronate,  narrowed  below  to  a  distinct  petiole  or 
the  upper  sessile  and  less  spatulate,  or  widest  at  the  middle  and 
tapering  to  both  ends,  mostly  1  in.  long;  heads  6  to  7  lines  high, 
leafy-bracted,  solitary  or  few  in  a  corymbose  cluster;  involucre  cam- 
panulate or  cylindric-campanulate,  its  bracts  lanceolate  or  subulate, 
villous-pubescent,  in  few  ranks;  rays  4  to  6  lines  long;  pappus- 
bristles  minutely  scabrous,  in  a  single  row;  outer  pappus  of  little 
scales;  achene  silky,  J  line  long. 

Dry  hillsides  or  rocky  hilltops  near  the  coast:  San  Bruno  Hills; 
San  Francisco;  hills  above  Wild  Cat  Creek  and  northward  to  the 
ocean  bluffs  of  Mendocino  Co.,  where  it  occurs  in  typical  form. 
Sept. 

Var.  echioides  Gray  (C.  echioides  Benth.).  Stems  rigid,  erect,  10 
to  16  in.  or  even  2^  ft.  nigh,  usually  suffrutescent  at  base;  herbage 
dense,  hirsute-canescent;  leaves  rigidulous,  J  in.  long,  the  lowermost 
longer;  involucral  bracts  hispid-pubescent,  the  foliose  bracts  often 
hispid-ciliolate;  pappus-bristles  in  a  single  row;  outer  pappus  consist- 
ing of  very  short  little  scales,  not  concealed  by  the  pubescence  of  the 
achene. — Dry  ground:  Weldon   Canon   (Vaca   Mountains),    Jepson^ 
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1887,  and  southward  through  the  San  Joaquin  Valley  and  inner 
South  Coast  Ranges  to  San  Diego  Co. ;  also  west  to  Saratoga  (Santa 
Clara  Co.),  Davy,  1893.     Sept. 

Var.  sessiliflora  Gray  (C.  sessiliflora  Nutt.).  Stems  few  or  several 
from  a  woody  root,  IJ  to  2  ft.  high,  freely  branching  above,  the 
heads  4  to  5  lines  high  and  solitary,  or  2  or  3  together  at  the  ends  of 
long  branchlets;  herbage  hispid  or  villous-canescent  or  greenish, 
somewhat  viscid;  bracts  sparsely  hirsute,  granulose-glandular;  rays  8 
or  4  lines  long,  corolla-tube  4-angled  toward  the  base;  slender  little 
scales  of  the  outer  pappus  often  concealed  by  the  densely  villous 
hairs  clothing  the  achene. — South  Coast  Ranges:  Saratoga,  Davy; 
rare  within,  our  limits,  common  southward. 

2.  C.  Oregana  Gray.  About  2  ft.  high,  of  low  bushy  habit, 
branching  freely  but  the  branchlets  often  long;  herbage  hirsute  with 
spreading  white  hairs  but  the  aspect  green;*  leaves  oblong  to  lanceo- 
late, ascending,  |  in.  long,  the  netted  veins  purple  under  a  lens; 
heads  few  or  numerous,  naked,  the  peduncles  with  1  or  2  subulate 
bracts;  bracts  linear-lanceolate,  in  several  series;  corolla  very  slender, 
sparingly  hirsute  about  the  middle  or  on  the  lobes  only;  outer  pappus 
none;  achenes  oblong. 

Gravelly  beds  of  streams  in  the  Coast  Ranges:  Los  Gatos,  East- 
wood; Sonoma,  Bioletti;  Putah  Creek,  Woolsey  and  Jepson,  the  plants 
hispid-scabrous,  more  densely  branched,  leaves  on  the  branchlets 
mostly  3  lines  long  (doubtless  var.  scaberrima  Gray);  South  Fork  of 
Eel  River,  Lake  Co.  (in  typical  form),  and  northward,  the  northern 
plants  typical.     Aug.-Sept. 

Var.  rudis.  (C.  rudis  Greene).  Stems  8  to  12  in.  high,  arising 
from  a  stolon-like  rootstock,  simple  below  and  bearing  above  a  sub- 
corymbose  or  paniculate  cluster  of  heads;  herbage  hispid-pubescent 
or  even  canescent;  leaves  narrowly  oblong,  varying  to  lanceolate, 
acute  or  acuminate,  cuspidate,  the  lower  more  often  \^idest  above  the 
middle,  J  in.  long;  involucre  nearly  or  quite  equaling  the  flowers,  its 
bracts  somewhat  carinate  or  1-nerved. — Sandstone  beds  of  dry 
streams:  Sulphur  Spring  Creek,  Napa  Valley.     Sept.-Oct. 

81.  STENOTUS  Nutt. 

Suffruticose  or  shrubby  plants  with  glabrous  herbage  and  evergreen 
foliage.  Leaves  alternate,  narrow  and  entire.  Heads  large  and 
broad,  on  solitary  peduncles.  Involucre  hemispherical,  its  bracts 
little  imbricated  (in  2  or  3  series),  membranous  witn  scarious  margins, 
closely  appressed.  Flowers  yellow;  rays  several  to  many.  Achenes 
oblong,  somewhat  compressed,  densely  villous.  Pappus  of  slender 
bristles,  permanently  white.  (Greek  stenotes,  narrowness,  in  refer- 
ence to  the  leaves.) 

1.  S.  h'nearifolius  (DC.)  Greene.  Shrub  2  to  4  ft.  high,  with 
sticky  herbage  and  stout  woody  branches^  branchlets  more  or  less 
fastigiate,  leafy  below,  nearly  naked  above  and  bearing  solitary 
heads;  heads  hemispherical,  l|  to  2  in.  broad,  including  the  rays; 
leaves  much  crowded  or  fascicled,  linear,  narrowed  toward  the  base, 
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J  to  IJ  in.  long,  1  to  IJ  lines  wide;  bracts  of  the  involucre  in  2  gr 
3  jows,  all  nearly  equaling  the  disk,  oblong,  acute,  greenish,  the 
inner  with  broad  scarious  fimbriolate  margins;  rays  13  to  18,  oblong- 
lanceolate;  disk-flowers  numerous;  achenes  white-silky;  pappus  while, 
soft  and  deciduous. — (Aplopappus  linearifolius  DC.) 

Mountain  peaks  and  slopes:  South  Coast  Ranges  (Mt.  Diablo 
southward  to  San  Diego  Co.);  Sierra  Nevada.     Mar.-May. 

Pyrrocoma  elata  Greene.  Rigid  perennial,  with  mostly  radical 
leaves;  heads  in  an  interrupted  spike  or  narrow  panicle;  bracts  of  the 
hemispherical  involucre  with  squarrose  green  tips;  achenes  closely 
costate. — Saline  soils,  Calistoga  and  San  Jose.     Not  seen  by  us. 

82.  ERICAMERIA  Nutt. 

Ours  low  evergreen  shrubs  or  bush-like  plants  with  narrowly 
linear  or  terete  often  heath-like  leaves.  Foliage  punctate,  resin- 
bearing.  Flowers  yellow,  the  heads  in  terminal  corymbose  or  cymose 
clusters.  Rays  present  or  none.  Involucre  turbinate,  its  bracts 
chartaceous  or  coriaceous,  regularly  imbricated.  Achenes  more  or 
less  prismatic.  Pappus-bristles  slender,  scabrous,  dull  white  or  yel- 
lowish, in  age  reddish.  (Name  from  the  resemblance  of  the  minute 
evergreen  leaves  of  the  first  species  to  Erica.) 

Leaves  terete,  not  viscid,  imbricated  on  the  short  axillary  branchlets;  rays 

6;  coast  plant 1.  E.  ericoides. 

Leaves  narrowly  linear,  becoming  filiform;  rays  none;  montane  plant .  .  . 

2.  E.  arborescens. 

1.  E.  ericoides  (Less.)  Nutt.  Low  heather-like  shrub  (1  to  2  ft. 
high)  with  decumbent  or  ascending  main  stems  and  numerous  erect 
branchlets;  leaves  linear-terete,  1  to  2  lines  long,  crowded  or  fascicled; 
heads  3  to  4  lines  high,  numerous,  corymbose-paniculate;  bracts  of 
involucre  tomentose-ciliolate,  the  inner  narrowly  oblong,  acute,  the 
outermost  lanceolate,  acuminate;  corolla  with  dilated  throat;  rays 
about  6,  2  lines  long;  achenes  cylindric,  striate,  glabrous;  pappus 
dull  white,  aging  slightly  brownish. — (Aplopappus  ericoides  H.  &  A.J 

Sand  dunes  along  the  coast:  Bolinas  Bay;  San  Francisco;  Santa 
Cruz  and  southwani.     Aug. -Sept. 

2.  E.  arborescens  (Gray)  Greene.  Erect,  with  fastigiate 
branches,  3  to  6  ft.  high;  leaves  numerous  on  the  branches,  narrowly 
linear,  or  closely  re  volute  and  becoming  filiform,  resinous-punctate, 
IJ  to  2  in.  long;  heads  2 J  to  3 J  lines  high;  bracts  of  the  involucre 
lanceolate,  acute,  2  lines  long  or  less;  rays  none  or  rarely  present; 
achenes  canescent,  somewhat  quadrangular;  pappus  permanently  dull 
white,  its  bristles  unequal. — (Bigelovia  arborescens  Gray.) 

Higher  Coast  Range  hills,  mostly  from  1,000  to  2,000  ft.  altitude, 
often  occurring  in  chaparral  or  chamisal:  Napa,  Sonoma,  Marin,  and 
Contra  Costa  Cos.,  southward  to  the  Santa  Cruz  Mountains.  Also  in 
the  Sierra  Nevada.     Sept.-Nov. 

83.   ISOCOMA  Nutt. 
Rigid  plants,   somewhat    woody  at    base,   with   thickish    leaves. 
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Heads  rayless,  in  a  terminal  corymbose  cluster.  Involucral  bracts 
coriaceous,  closely  imbricated,  the  tips  herbaceous,  but  appressed. 
Flowers  yellow.  Corolla-tube  slender,  the  throat  ventrieose  'or 
obliquely  dilated,  its  segments  erect  or  more  or  less  connivent  about 
the  style.  Achenes  longitudinally  striate  or  ribbed,  the  intervals 
silky-pubescent  or  -hirsute.  Pappus  of  numerous  unequal  bristles, 
the  inner  longest  and  often  distinctly  flattened.  (Greek  isos,  equal, 
and  koma,  a  tuft,  the  florets  equal,  not  unequal  as  in  Lessingia.) 

1.  i.  veneta  (Grray)  var.  arguta.  Herbage  with  a  rather rslose  and 
somewhat  glandular  indument,  the  stems  villous-tomentose  below, 
tufted,  erect  and  suflrutescent,  7  to  16  in.  hi^h;  leaves  broadly  oblong 
in  outline,  serrate  at  apex,  more  deeply  toothed  at  base,  sessile,  1  in. 
long  or  less;  heads  in  a  dense  terminal  corymb,  4  to  6  lines,  high; 
bracts  of  the  involucre  obtusely  acute;  achenes  8-angled  or  somewhat 
flattened,  pointed  at  base,  rather  less  than  2  lines  long;  pappus  of 
rather  rigid  and  unequal  bristles. — (I.  arguta  Greene.  Bigelovia 
veneta  Gray. ) 

Subsaline  plains  of  the  Lower  Sacramento:  Morning  Light  and 
base  of  the  Pellejo  Hills,  Solano  Co. 

Var.  vernonioides  (I.  vernonioides  Nutt).  Leaves  entire,  or 
serrulate  at  apex,  and  commonly  with  fascicled  ones  in  the  axils: 
Southern  California;  Upper  San  JoaquiA  Valley;  introduced  at 
Black   Point,  San  Francisco. 

84.  SOL  I  DAGO  L.     Golden  Rod. 

Perennial  herbs  with  alternate  leaves.  Heads  small,  the  raceme- 
like clusters  aggregated  in  a  pyramidal  or  spike-like  panicle  or 
thyrsus,  or  in  one  of  our  species  the  heads  corymbose.  Bracts  of  the 
involucre  narrow,  thin  or  chartaceous,  imbricated  in  2  or  more  series. 
Both  ray-  and  disk-flowers  yellow.  Pappus  a  single  series  of  scabrous 
and  mostly  equal  capillary  bristles,  usually  dull  white.  Achenes 
terete  or  angular,  5  to  10-nerved.  (Latin  solidus  and  ago,  to  unite 
Tirnily,  certain  species  reputed  to  have  wound-healing  properties.) 

Stems  freely  branching,  the  flower-clusters  more  or  less  distinctly  corym- 
bose; leaves  linear,  entire 1.  S,  occidentalis. 

Stems  simple;  the  flowers  disposed  in  a  terminal  panicle. 
Heads  small  (IJ^  to  3  lines  high). 
Panicle  mostly  pyramidal ;  leaves  serrate  or  entire. 

Herbage  grayisn 2.  S.  Califomica. 

Herbage  nearly  glabrous 3.  S.  eUmgaia. 

Panicle  narrow  and  virgate;  herbage  glabrous ;  leaves  entire 

4.  S.  sempervirens. 
Heads  larger  (4  lines  high):  heads  in  a  spike-like  thyrsus;  lower  leaves 
spatulate,  serrate  towards  the  apex 5.  S.  spathulata. 

1.  S.  occidentalis  Nutt.  Western  Golden  Rod.  Stems  3  to 
5  ft.  high,  very  leafy,  freely  and  paniculately  branching,  the  branches 
terminated  by  more  or  less  distinctly  corymbose  clusters  of  small 
heads;  herbage  glabrous;  leaves  linear  or  nearly  so,  entire,  sprinkled 
with  clear  dots;  heads  2  to  2J  lines  high;  bracts  of  involucre  charta- 
c(?ous,  linear-lanceolate;  rays  16  to  20;  disk-flowers  8  to  14;  achenes 
turbinate. — (Euthamia  occidentalis  Nutt.) 
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Marshes,  stream  beds  and  river  banks:  Sierra  Nevada;  Sacra- 
mento and  San  Joaquin  Valley;  Coast  Ranges;  Southern  California. 
Aug. -Oct. 

2.  S.  Caiifornica  Nutt.  Common  Golden  Rod.  Stem  simple 
below  the  terminal  panicle,  2  to  4  ft.  high;  herbage  grayish  with  a 
minute  rough  pubescence;  leaves  oblong,  acute  at  apex  and  tapering 
below  into  a  short  petiole,  the  lower  varying  to  oblong-obovate  and 
serrate,  the  upper  smaller,  narrow  and  entire;  panicle  usually  com- 
pact, dense,  not  leafy,  4  to  13  in.  long,  made  up  of  raceme-like  clus- 
ters (or  when  elongated,  secund),  seldom  recurved  at  tip,  sometimes 
spreading  in  age;  heads  2 J  to  3 J  lines  long;  bracts  of  the  involucre 
oblong-linear  or  lanceolate,  somewhat  pubescent;  rays  7  to  12,  palo 
yellow,  about  as  many  as  the  disk-flowers;  achenes  pubescent. 

Common  on  dry  plains  and  hillsides  or  in  the  mountains  through- 
out California.  Sept. -Nov.  "  Orojo  de  Leabre  "  of  the  Spanish- 
Californians. 

3.  S.  elon^ata  Nutt.  Stem  about  3  ft.  high;  very  leafy;  leaves 
almost  or  quite  glabrous,  often  bright  green,  oblanceolate,  narrowed 
to  a  distinct  petiole,  broadly  oblanceolate,  sharply  serrate,  except  at 
base,  or  entire;  panicle  dense,  thyrse-like,  the  heads  little  if  at  all 
secund  in  the  raceme-like  clusters;  heads  small,  2  lines  high  or  less; 
bracts  of  the  involucre  thin,  linear;  rays  10  to  16,  narrow,  usually 
more  numerous  than  the  disk-flowers. 

San  Francisco,  Monterey,  and  doubtless  elsewhere  hear  the  coast; 
Sierra  Nevada.     July- Aug. 

4.  S.  sempervirens  L.  One  to  3  ft.  high  or  more,  leafy  to  the 
top;  herbage  bright  green,  completely  glabrous;  leaves  lanceolate  or 
linear,  somewhat  firm  and  fleshy,  the  lowest  varying  to  oblong- 
spatulate,  all  entire;  heads  2  to  3  lines  high,  the  raceme-like  clusters 
collected  in  a  dense  narrow  virgate  panicle;  bracts  of  involucre  lan- 
ceolate or  linear-lanceolate,  acute  or  obtuse,  scabrous-ciliolate;  rays 
7  to  10,  large;  achenes  minutely  pubescent. 

Salt  marshes,  San  Francisco  Bay,  Bolander.     Rarely  collected. 

5.  S.  spathulata  DC.  Coast  Golden  Rod.  Stems  15  to  18  in. 
high,  branched  at  base,  decumbent,  thickly  clothed  with  broad  leaf 
bases;  herbage  glabrous,  slightly  glutinous;  leaves  mostly  basal, 
spatulate,  rounded  at  apex,  narrowed  to  a  long  marginal  petiole,  more 
or  less  serrate  above  tne  middle;  heads  4  lines  high,  almost  or  quite 
as  broad,  the  clusters  aggregated  in  a  single  spike-like  thyrsus  ter- 
minating the  simple  stems;  bracts  of  the  involucre  linear-oblong  to 
oblong;  rays  about  7  or  8,  inconspicuous,  shorter  than  the  disk;  disk- 
flowers  about  14  to  16. 

Sandy  hills  near  the  coast:  Point  Reyes;  Point  Lobos;  Mission 
Hills;  Pajaro  Hills  and  southward  to  Monterey  where  first  collected 
by  Hsenke  in  1791. 

86.  LESSINGIA   Cham. 
Annuals  with   alternate  leaves,  branching  stems  and   commonly 

38 
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panicled  heads  of  yellow,  purplish,  lilac  or  white  flowers.  Heads 
rather  small,  campanulate  to  turbinate,  usually  narrow,  6  to  25- 
flowered.  Bracts  of  the  involucre  imbricated  in  several  appressed 
ranks.  Receptacle  flat.  Flowers  perfect.  Corollas  with  linear 
lobes,  or  those  of  the  marginal  rows  enlarged,  more  deeply  cleft 
on  the  inside,  and  simulating  a  palmately  lobed  lisule.  Achenes 
all  fertile,  turbinate  or  cuneate,  more  or  less  flattened,  silky-villous. 
Pappus  commonly  of  numerous  unequal  scabrous  bristles,  usually 
turning  reddish  brown.  (Named  for  the  Lessings,  German  family 
of  scientists  and  authors.) 

A.   Flowers  yellow;    marginal  corollas  conspicuously  larger;  achenes 

flattened,  2  to  3-nervckl. 

Leaves  of  the  branchlets  scattered,  not  gland-bearing;  seaboard  species  .  . 

1.  L.  Cfennanorum. 

Leaves  of  the  branchlets  small  and  crowded,  the  marg^in  gland-bearing; 

mainly  interior  species,  as  all  the  following 2.  L.  glandulifera. 

B.  Flowers  purplish,  lilac  or  white;  corollas  all  alike  or  nearly  so;  achenes 

less  flattened,  4  to  6-nerved. 

Erect  slender  freely  branching  plants. 
Pappus  of  slender  bristles. 
Wool  deciduous  in  age. 
Corollas  short. 

Heads  terminating  slender  branchlets 3.  L.  ramulosa. 

Heads  more  or  less  spicately  sessile 4.  X.  virgaia. 

Corollas  conspicuously  exserted 5.  X.  Uptoclada. 

Wool  more  persistent  in  age 6.  X.  hololeu^i. 

Pappus  of  paleaceous  bristles,  some  commonly  more  or  less  united;  upper 

leaves  ciliate-glandular 7.  X.  adenophora. 

Depressed  dwarfish  plants;    inner  bracts  of  involucre   pearly  white  and 
conspicuously  awn-pointed 8.  X.  nana. 

1.  L.  Germanorum  Cham.  Low,  diflusely  branched,  4  to  8  in. 
high;  herbage  with  appressed  white  tomentum,  wholly  glabrate  in 
age,  at  least  on  the  branches;  lowest  leaves  pinnatifid,  those  of  the 
branchlets  scattered,  oblanceolate  or  linear  and  mostly  entire;  heads 
21  to  25-flowered;  involucre  hemispherical,  its  bracts  not  glandular, 
with  greenish  tips  or  the  outer  wholly  greenish;  pappus-bristles  about 
36,  1  to  IJ  times  as  long  as  the  achene. 

Sandy  hills  along  the  coast:  San  Francisco,  etc.     Sept.-Oct. 

2.  L.  glandulifera  Gray.  Stem  erect,  stoutish,  paniculately  very 
much  branched,  IJ  to  3  ft.  high;  leaves  ovate  or  oblanceolate,  toothed 
or  cleft,  persistently  woolly,  those  of  the  branchlets  numerous  and 
even  crowded,  green,  minute,  with  the  margin  bearing  yellowish 
glands;  involucre  campanulate,  its  bracts  more  or  less  gland*bearing; 
heads  18  to  38-flowered;  pappus-bristles  of  disk-flowers  as  long  as 
corolla,  about  35;  pappus-bristles  of  ray  shorter  than  corolla. 

Plains  of  the  lower  San  Joaquin  Valley  (Lathrop)  to  Southern 
•California.     Aug. -Sept. 

3.  L.  ramulosa  Gray.  Stems  slender,  1  to  1^  ft.  high,  loosely 
branching,  granulose-glandular  above  or  with  minute  tack-shaped 
glands;  lowest  leaves  spatulate  or  oblong,  denticulate  or  entire;  upper 
lanceolate,  mostly  entire,  those  of  the  branchlets  with  partly  clasp- 
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ing  base;  beads  7  to  8-flowered,  3  or  4  lines  long,  terminating  diffuse 
slender  brancblets;  involucre  turbinate  or  campanulate,  10  to  20  or 
26-flowered;  corollas  sbort,  purple;  pappus-bristles  longer  than  the 
achene,  20  or  more,  sometimes  more  or  less  coalescent  at  base  into  sets. 
Dry  hills  of  the  North  Coast  Ranges:  Mt.  Tamalpais;  Cordelia; 
Howell  Mountain  and  northward.     Sept. 

4.  L.  virgata  Gray.  Stem  and  virgate  branches  rigid;  herbage 
more  densely  woolly;  upper  leaves  appressed,  concave,  carinately 
nerved;  heads  solitary  and  sessile  in  the  axil  of  a  leaf  of  nearly  the 
same  length,  thus  forming  a  somewhat  spicate  inflorescence;  involucre 
cylindrical,  woolly,  5  to  7-flowered. 

Plains  of  the  Sacramento. 

6.  L.  leptoclada  Gray.  Simple  below,  branching  above,  2  ft. 
high;  lower  leaves  denticulate,  those  of  the  branchlets  ovate  or 
lanceolate  with  somewhat  sagittately  adnate  base;  branchlets  virgate 
and  almost  filiform,  bearing  few  or  solitary  heads;  involucre  turbinate; 
bracts  in  many  ranks,  greenish  at  tip  and  cuspidate;  corollas  con- 
spicuously exserted. 

San  Mateo  Co.,  and  northward. 

•  6.  L.  hololeuca  Greene.  Stem  erect,  with  rigidly  ascending 
branches,  nearly  2  ft.  high,  the  whole  plant  even  to  the  involucres 
white-tomentose;  leaves  all  entire,  the  basal  ones  spatulate  and 
narrowed  to  a  long  petiole;  cauline  leaves  oblong  or  ovate,  sessile 
and  almost  cordately  clasping;  rameal  ones  small;  all  the  leaves  and 
the  bracts  of  the  involucre  ending  in  a  short  spinescent  tip;  heads 
turbinate;  corollas  red-purple;  pappus-bristles  rufous. 

Low  hills  of  Sonoma  Co.,  Greene.     Too  nearL.  ramulosa. 

7.  L.  adenophora  Greene.  Repeatedly  branched  from  the  base, 
forming  a  densely  bushy  plant  1  ft.  high  or  a  little  more;  lower 
leaves  round-ovate  to  oblong,  somewhat  cordately  sessile,  densely 
woolly  above,  glabrate  beneath;  margins  of  the  leaves  (particularly 
of  the  upper)  densely  beset  with  small  stipitate  glands;  heads  numer- 
ous, 7  to  lO-flowered,  on  filiform  branchlets;  bracts  of  the  narrowly 
campanulate  or  almost  cylindrical  involucres  very  acute,  suberect, 
more  or  less  glandular  like  the  leaves,  the  inner  chartaceous,  purplish, 
bristle-pointed;  corollas  red-purple;  pappus-bristles  united  into  4  to  7 
paleaceous  sets,  each  set  comp>osed  or  a  single  stout  bristle  or  of  2  or  3 
bristles,  united  for  nearly  their  whole  length,  or  only  at  ba«e. 

Mountains  of  the  North  Coast  Ranges:  northern  Napa  Co.;  Lake 
Co. ;  Colusa  Co. ,  ace.  to  Gray.     July- Aug. 

8.  L.  nana  Gray.  Depressed,  dwarfish,  the  whole  plant  densely 
tomentose  with  thick  wool;  stems  2  to  4  in.  long,  flowering  from  near 
the  ground;  heads  10  to  12-flowered  and  nearly  \  in.  long,  subtended 
by  oblong  or  lanceolate  leaves;  outer  bracts  of  involucre  linear- 
lanceolate,  somewhat  herbaceous;  inner  bracts  pearly  white,  tapering 
into  a  long  awn  which  conspicuously  equals  or  exceeds  the  flowers 
and  the  dark  red  pappus;  achenes  very  short  and  turgid. 

Sandy  plains  and  foothills  on  the  eastern  side  of  the  Sacramento 
and  San  Joaquin  Valleys.     Aug. 
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8().  BELLIS   L.     Daisy. 

Low  herbs  with  (in  ours)  radical  leaves  and  solitary  heads  on  scape- 
like  peduncles.  Disk  yellow.  Rays  white,  or  tinged  with  pink.  In- 
volucre hemispherical,  its  bracts  wholly  herbaceous  and  green,  equal, 
in  2  rows.  Eeceptacle  conical,  destitute  of  bracts.  Achenes  flat- 
tened,   without    pappus.     (Latin  bellus,  pretty.) 

1.  B.  perennis  L.  Tufted  perennial;  leaves  obovate,  sparingly 
toothed,  narrowed  at  base  to  a  margined  petiole,  1  to  If  in.  long; 
peduncle  about  4  in.  high;  rays  about  60. 

An  occasional  escape  from  gardens:  Berkeley;  Mill  Valley. 

87.  CORETHROGYNE   DC. 

Perennial  herbs,  some  resembling  Lessingia,  others  Aster,  but 
flowering  in  late  spring  or  summer.  Herbage  whitened  when  young 
with  a  cotton-like  tomentum,  which  is  often  deciduous  in  age. 
Heads  solitary  or  corymbose  or  paniculate.  Involucre  hemispherical 
to  turbinate,  imbricated.  Receptacle  pitted.  Ray-corollas  ligulate, 
neutral.  Style-appendages  comose  or  with  a  bearded  tuft.  Achenes 
silky  or  pubescent.  Pappus  reddish  brown,  of  rigid  capillary  bristles, 
present  in  the  disk,  reduced  or  none  in  the  ray.  (Greek  korethron, 
besom,  and  gune,  style,  on  account  of  the  brush-like  tuft  of  hairs  on 
the  style  tips.) 

Stem  erect  or  ascending. 

Heads  in  a  panicle 1.  C  filaginifolia. 

Heads  on  long  corymbosely  disposed  peduncles 2.  C.  vUcidula. 

Stems  decumbent  or  prostrate;  heads  mostly  solitary  .  .  .  3.  C.  Califomica. 

1.  C.  filaginifolia  Nutt.  Two  ft.  high  or  more;  tomentum 
floccose-deciduous;  lower  leaves  2 J  in.  long,  oblong-spat ulate,  nar- 
rowed to  a  slender  petiole,  passing  into  the  upper  small  bract-like 
sessile  ones,  sparingly  serrate  towards  the  apex;  heads  turbinate- 
campanulate,  4  lines  high,  solitary  and  terminal  on  the  branches  or 
more  numerous  and  loosely  paniculate;  rays  violet. 

Common  at  Monterey. 

C.  LEUCOPHYLLA  Mcnzics.  Small  depressed  persistently  white- 
woolly  plant;  leaves  numerous  on  the  stems,  J  in.  long  or  less. — 
Sand  dunes  at  Monterey. 

2.  C.  viscidula  Greene.  Slender,  loosely  corymbose-panicled, 
13  to  17  in.  high;  herbage  hoary  when  young,  becoming  green  and 
more  or  less  glabrate;  stems  and  both  surfaces  of  the  leaves  glandular- 
scabrous;  leaves  oblanceolate,  acute,  serrulate,  reticulate-venulose; 
heads  6  or  6  lines  high,  on  rather  long  corymbosely  disposed  pedun- 
cles, these  with  short-stipitate  glands;  involucre  hemispherical,  its 
bracts  rather  strongly  imbricated  and  also  viscid-glandular;  pappus 
light  brown. 

Monterey,  Parry,  1888;  Corallitos  (Santa  Cruz  Co.),  Jepsoti^  1896. 

Var.  Greenei  (C.  Californica  Greene  not  DC).  Lanate  or  floccose 
tomentose,  in  age  more  or  less  glabrate,  the  peduncles  and  involucres 
glandular,  the  former  with  some  stipitate  glands  as  in  the  type;  stems 
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tufted,  erect  or  ascending,  1  ft.  bigb;  leaves  spatulate-oblong  or  above 
linear,  entire  or  serrate  towards  tbe  apex,  1  to  IJ  in.  long;  rays 
violet-purple;  pappus  rusty-brown. 

Dry  canons  of  Contra  Costa  and  Alameda  Cos.:  Niles,  etc.  June- 
Aug.  The  species  is  greener  and  more  obviously  "glandular- 
scabrous."  The  "  reticulate- venulose "  character  assign^  to  the 
species  can  be  made  out  beneath  the  tomentum  in  some  specimens 
of  the  variety. 

3.  C.  Calif ornica  DC.  Plant  white- woolly,  with  solitary  hekds 
on  scape-like  peduncles  from  prostrate  or  decumbent  almost  matted 
stems;  involucre  and  summit  of  peduncle  viscidulous-glandular; 
leaves  spatulate  or  obovate,  narrowed  to  a  distinct  petiole,  entire  or 
serrate  towards  the  apex,  2  in.  long  or  less;  heads  4  or  5  lines  high, 
6  or  7  lines  broad;  rays  deep  purple;  involucres  and  rays  similar  to 
the  last. — (C.  csespitosa  Greene.) 

Crystal  Springs,  San  Mateo  Co.,  the  only  locality  known  to  us. 
Apr.  15-June. 

Var.  obovata  (C.  obovata  Benth.).  Stems  decumbent,  1  to  2  ft. 
long;  herbage  tomentose;  leaves  obovate-spatulate,  toothed  near  the 
apex;  heads  6  to  7  lines  high,  sometimes  nearly  1  in.  broad,  inclined 
to  be  solitary;  involucres  glandular;  rays  purple;  pappus  of  ray  of 
1  or  2  to  6  bristles;  pappus  of  disk-flowers  about  35  bristles,  the 
longest  3J  lines  long. — Near  the  sea  from  Pt.  Reyes  and  Bodega 
(Marin  Co.)  to  Mendocino.     July-Aug. 

88.  ASTER   L.    Aster. 

Late-apstival  or  autumnal  herbs,  with  paniculate,  corymbose,  or 
racemose  heads.  Heads  usually  numerous.  Involucres  turbinate  or 
campanulate  to  hemispherical,  the  bracts  imbricated  in  several  ranks, 
with  green  tips.  Disk-flowers  yellow,  changing  to  purple  or  brown. 
Receptacle  flat,  pitted.  Pappus  copious,  of  simple  capillary  bristles. 
(Greek  astere,  a  star,  from  the  star-like  heads  of  flowers.) 

Perennial;  rays  conspicuous. 

Inflorescence  corymbose ;  leaves  (at  least  some)  elliptic-obovate 

1.  A,  radulinus. 

Inflorescence  paniculate  or  racemose;  leaves  linear  to  lanceolate. 

Inflorescence  mostly  condensed,  the  heads  on  very  short  bi:anchlets; 

herbage  cinerous  (and  the  pubescence  harsher  than  in  the  next)  or 

almost  glabrous;  leaves  purple-veined  beneath .  .  .2.  A.  Menziesii. 

Inflorescence  mostly  loose,  the   heads  or  clusters  of  heads  on  long 

branchlets ;  heroage  hirsute  or  vlllous-pubescent,  or  glabrous .  .   . 

8.  A.  Chilensis. 

Annual  or  biennial;  inflorescence  paniculate;  rays  inconspicuous 

4.  A.  exilis. 

1.  A.  radulinus  Gray.  Broad-leaved  Aster.  Five  to  18  in., 
seldom  2  ft.  high,  scabrous-pubescent;  leaves  oval-obovate  to  oblong,  4 
in.  long  or  less,  sharply  serrate  above  the  entire  (often  attenuate)  base; 
heads  mostly  numerous  (sometimes  very  few),  corymbose,  6  to  6  lines 
high;  involucre  turbinate;  bracts  imbricated,  the  outer  shorter, 
villous-puberulent;    rays  whitish,  8  to  6  lines  long. 

Dry  hills,  rather  common:  Monterey,  ace.  to  Gray;  Saratoga;  Oak- 
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land  Hills;  Petrified  Forest;  Yaca  Mountains;  Blue  Lakes,  Lake  Co.; 
Sierra  Nevada.     July-Sept. 

2.  A.  Menziesii  Lindl.  Purple  Astsb.  Steins  simple,  com- 
monly several  from  the  woody  root,  1^  to  2  ft.  high;  herb^e  dnerous 
or  almost  glabrous,  the  foliage  rough-pubescent;  leaves  .linear  to 
lanceolate,  1  to  2^  in.  long,  purple- veined  beneath,  remotely  serrate 
or  entire,  sessile,  subcordate  at  base,  those  of  the  raceme  or  thyreoid 
panicle  much  reduced,  so  that  the  inflorescence  seems  almost  naked; 
heads  3  to  6  lines  high  on  rigid  erect  branchlets;  involucre  hemis- 
pherical or  broadly  turbinate,  the  bracts  linear-spatulate  in  several 
closely  imbricated  ranks,  the  green  tips  obtuse;  rays  violet  or  purple. 

Low  dry  ground:  Vacaville  and  southward  to  Southern.  California. 
Sept. -Nov.     Apparently  rare  in  our  region. 

8.  A.  Chilensis  Nees.  Common  Aster.  Two  to  8^  ft.  ^^ijgh, 
villous-pubescent  or  more  or  less  glabrous;  leaves  lanceolate,  sessile, 
5  in.  long  or  less,  entire,  above  passing  gradually  into  the  braet-like 
ones  of  the  inflorescence,  the  radical  oblong-spatulate,  remotely 
serrate  and  attenuate  into  a  petiole,  all  commonly .jnritb  soabrous- 
ciliolate  margins;  panicle  of  loose  leafy  racemes  6  in.  long  or  more; 
heads  4  to  5  lines  high;  involucral  bracts  in  several  series,  somewhat 
carinate,  with  green  tips;  rays  white,  lavender,  or  bluish,  4  to  6 
lines  long. 

Wooded  hillsides,  dry  banks  of  gulches  or  streams,  or  in  moist 
situations  in  fields:  the  most  common  species  of  the  Bay  Region. 
Sept. -Nov.     Passing  on  the  one  hand  into  the 

Var.  len.tus  (A.  lentus  Greene).  Slender,  4  to  6  ft.  high,  slightly 
succulent,  mostly  glabrous;  heads  few  and  large;  rays  7  to  9  lines 
long. — Very  common  and  conspicuous  in  the  Suisun  Marshes. 

A  form  abundant  on  the  Lower  Sacramento  River  has  linQar-falcate 
leaves  (9  in.  long  or  less),  and  mostly  solitary  rather  large  heads. 
Referred  provisionally  to  A.  Douglasii  Lindl.  in  Erythea,  i.  244.  On 
the  other  nand  the  following  varieties  have  smaller  and  fewer  (some- 
times solitary)  heads  with  shorter  rays  than  in  the  type,  with  the 
inflorescence  disposed  to  be  more  cymose;  leaves  of  the  inflorescence 
mainly  much  reauced  and  the  transition  to  the  ordinary  leaves  more 
abrupt. 

Var.  media.  Branchlets  of  the  inflorescence  rather  divaricate, 
with  many  spatulate-oblong  or  oblong-lanceolate  spreading  leaves  2 
to  8  lines  long;  heads  few,  those  on  the  same  branchlets  maturing  at 
very  unequal  periods. — Lower  Sacramento,  Jepso7i^  and  Saratoga, 
Davy.  A  form  from  Evergreen,  Santa  Clara  Co.,  Davy^  Sept.  26, 
1893,  in  fl.,  doubtfully  referred  here,  has  a  very  leafy  stem,  similar 
branchlets,  leaves  6  to  7  in.  long,  large  solitary  heads,  and  the  bracts 
of  the  involucre  in  few  ranks. 

Var.  invenustus  (A.  invenustus  Greene).  Herbage  cinereous- 
pubescent;  upper  leaves  and  those  of  the  inflorescence  small;  involu- 
cral bracts  spa  tula  te-li  near,  thickish,  obtuse,  in  rather  few  ranks, 
almost  wholly  herbaceous;  rays  dull  purplish. — Local  form  at  Calls- 
toga,  G7'eene. 
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Vat.  Sonomensis  (A.  Sonomensis  Greene).  Scarcely  distinct 
from  the  preceding  variety;  slender,  1  ft.  high,  more  glabrous;  leaves 
mainly  radical,  oblong-spatulate,  attenuate  into  a  petiole  ^  to  as  long 
as  the  blade,  remotely  serrate;  cauline  much  reduced,  sometimes 
petioled,  linear  to  lanceolate,  those  of  the  cymose  panicle  subulate- 
lanceolate  and  closely  ascending;  heads  solitary  or  few  at  the  ends  of 
the  strict  branchlets;  rays  light  pink  to  bright  purple. — Subsaline 
lands:    Petaluma,  Davy;  Napa,  Jepson. 

4.  A.  exilis  Ell.  Slender  Aster.  Erect,  slender,  glabrous, 
mostly  with  a  rather  narrow  panicle;  leaves  linear,  2  to  4  in.  long 
and  I  to  2  lines  wide,  or  rarely  some  of  the  lower  oblanceolate  or 
oblong  and  2  to  4  lines  wide,  entire,  rarely  serrate,  those  of  the  inflo- 
rescence lanceolate-subulate;  heads  2  to  3  lines  high;  bracts  linear, 
acute,  herbaceous,  scarious-margined;  rays  light  pinkish  purple,  2 
lines  long;  pappus  fine  and  soft. 

Saline  soil,  not  common:  Tyler  Island  and  New  Town  Landing 
(Lower  Sacramento);  Stockton;  Alvarado.     Sept.-Oct. 

89.  ERIGERON    L.     Fleabane. 

Perennial  or  biennial  herbs  with  entire  or  toothed  generally  sessile 
leaves,  and  solitary  or  corymbose  heads.  Disk-flowers  yellow;  ray- 
flowers  exceedingly  numerous,  pistillate,  white  or  purple,  the  ligules 
almost  filiform,  or  in  some  species  wholly  destitute  of  rays.  Involu- 
cral  bracts  narrow,  equal,  little  imbricated,  seldom  coriaceous  or 
green-tipped.  Receptacle  flat  or  convex,  naked.  Achenes  flattene49 
usually  pubescent  and  nerved.  Pappus  more  scanty  and  fragile  than 
in  Aster,  often  with  a  distinct  short  outer  series.  (Greek  eri,  early, 
and  geron,  an  old  man,  "old  man  in  spring.") 

A.   Rays  present. 

Annual;  heads  with  inconsplcuoui  rays  not  BurpasBlng  the  disk 

1.  E.  CatMdensia. 
Perennials. 
Rays  numerous,  often  100  or  more. 
Leaves  mostly  entire ;  stem  very  leafy  at  base,  the  cauline  leaves  much 

reduced ;  maritime,  h  • 2.  E.  glaiuius. 

Leaves  serrate.the  cauline  less  reduced S.  E.  Philadtlphicus, 

Rays  conspicuous,  about  80  to  40;  stems  very  leafy;  leaves  linear  or  nar- 
rowly oblanceolate 4.  E.foliosus.  -f: 

Rays  filiform,  comparatively  few  and  inconspicuous;  sparsely  leafy;  leavet.- 
filiform %.  E.  Setchellii.         -- 

B.   Rays  none. 

Perennials;  leaves  narrow  and  less  than  1  (or  2)  in.  long. 
Stems  decumbent:  heads  large,  6  to  8  lines  broad. .  .  .6.E.  supplex. 
Stems  erect ;  heads  smaller,  4  to  6  lines  broad. 

Herbage  glabrous;  leaves  filiform  or  narrowly  linear 

7.  E.  angu9tatu9. 

Herbage  yellowish  green;  leaves  linear S.  E.  inomcttiis. 

Herbage  canescent  or  rough-pubescent;  leaves  linear  to  oblong,  often 
narrowed  at  base 9.  E.  miter. 

1.  E.  Canadensis  L.  Horsbweed.  Stems  simple,  erect,  2  tp  5 
ft.    high;    herbage  hispid   with  scattered  hairs  or  nearly   glabrous, 
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especially  above;  leaves  linear  to  lanceolate,  the  lowest  spatulate  or 
narrowed  to  a  petiole,  2  to  8  in.  lonj^  heads  small  (1}^  to  2  fines  high), 
veiT  numerous  in  a  dense  panicle;  rays  very  short  and  inconspicuous, 
white.  "r 

A  naturalized  weed  very  common  in  waste  or  half-cultivated  lands, 
in  late  summer  or  autumn:  North  Coast  Ranges  and  the  Sacramento 
Valley  southward  to  Southern  California. 

2.  E.  glaucus  Ker.  Seaside  Daisy.  Flowering  stems  erect,  4 
to  8  (or  10)  in.  high,  commonly  one-headed,  arising  from  a  radical 
tuft  of  leaves  crowning  the  fleshy  caudex  and  often,  also,  from 
rosulate  offsets  terminating  prostrate  woody  branches;  stems  pilose- 
pubescent,  leaves  finely  puberulent,  heads  somewhat  tomentose; 
leaves  spatulate,  obovate,  entire,  rarely  with  a  small  tooth  on  either 
side  below  the  apex,  1  to  4  in.  long;  upper  cauline  small  and  scat- 
tered; heads  large,  H  in.  in  diameter  including  the  numerous  rather 
broad  lilac  and  violet  rays. 

Common  on  cliffs  or  sandy  shores,  near  the  sea  only:  coast  of  Cali- 
fornia.    July- Aug. 

3.  E.  Philadelphicus  L.  Skevish.  Stem  simple,  2  to  3  ft.  high, 
branched  only  at  or  near  the  summit;  herbage  nispidly  pubescent; 
leaves  spatulate  or  obovjite,  serrate  or  coarsely  few-toothed,  the  radicid 
(including  the  long  margined  petioles)  5  to  11  in.  long,  the  cauline 
with  auriculate  clasping  base,  3  in.  long,  more  or  less;  neads  corym- 
hose,  commonly  on  rather  long  peduncles,  J  to  1  in.  in  diameter;  rays 
white  or  pink,  numerous,  narrow. 

Along  streamlets  and  by  springy  places  in  the  hills  and  valleys: 
Coast  Ranges  and  Sierra  Nevada.     Apr. -May. 

4.  E.  foliosus  Nutt.  Stems  many  from  the  base,  erect,  simple, 
corymbosely  branching  above,  1  to  If  ft.  high;  leaves  crowded  on  the 
stems,  conspicuously  reduced  only  on  the  branches  of  the  inflores- 
cence, scabrous-hispidulous,  linear  or  lanceolate,  }  to  IJ  in.  long,  1  to 
2  lines  wide;  heads  rather  few  in  an  open  terminal  corymb,  hemis- 
pherical, 10  to  11  lines  broad,  including  the  violet  rays;  rays  about 
30  to  40,  1  line  wide;  pappus  coarse  and  rather  short. 

Common  in  the  hill  country:  Marin  Co.  to  the  San  Francisco 
Peninsula,  Leona  (Alameda  Co.),  Mt.  Diablo  and  southward.  June- 
Aug. 

6.  E.  S  etch  el  Hi.  Stems  smooth,  1|^  to  2  ft.  high;  herbage  bright 
green,  very  brittle;  leaves  filiform,  less  than  1  in.  long,  muriculate- 
scabrous;  heads  hemispherical,  4  lines  high,  disposed  in  a  rather 
broad  proliferous  corymb  with  a  few  subulate  bracts  at  base;  involucre 
inconspicuous,  the  subulate  or  lanceolate  bracts  unequal,  the  outer 
rough-hispid;  rays  light  blue,  about  26,  filiform,  2  lines  long;  achenes 
glabrous. 

Arid  plains  of  the  Lower  San  Joaquin,  June  27,  1896,  Seichell  and 
Jepson. 

Q.  E.  supplex  Gray.  Stems  decumbent  or  ascending,  4  to  8  in. 
nigh,  terminated  by  a  single  broad  short-peduncled  head  4  to  6  lines 
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high;  herhage  sparingly  hirsute-pubescent  or  almost  glabrous,  the 
involucre  canescently  hirsute;  leaves  ohlong-spatulate  to  linear- 
lanceolate,  1  to  2  in.  long;  bracts  of  involucre  equal,  linear-lanceolate. 
North  Coast  Ranges,  rarely  collected  and  apparently  maritime: 
Gualala,  Sonoma  Co.,  Bioletti;  Mendocino  City,  Bolander^  no.  6484. 

7.  E.  angustatus  Greene.  Stems  several  or  many  from  a  woody 
crown,  18  to  18  in.  high;  herbage  glabrous  throughout;  leaves  nar- 
rowly linear  or  filiform;  heads  solitary  or  in  a  corymbose  panicle, 
subtended  by  a  few  subulate  bracts;  involucres  turbinate,  slightlv 
glandular;  achenes  somewhat  pubescent,  much  compressed  and  with 
a  reddish  thickened  callous-margin. — (E.  inornatus  Gray  var.  angus- 
tatus Gray.) 

Dry  hills  of  the  Coast  Ranges:  Mt.  St.  Helena  (whence  Greene's 
type);  Epperson's,  Lake  Co.;  first  collected  by  Harford  in  Calaveras 
Valley,  Alameda  Co.,  1878;  depauperate  forms  4  to  6  in.  high  with 
one-headed  stems  occur  in  Marin  Co.  on  Mt.  Tamalpais  and  at  El 
Campo. 

8.  E.  inornatus  Gray.  Fine  Erigebon.  Stems  simple,  more  or 
less  clustered,  2  ft.  high;  herbage  yellowish  green,  hispidly  pubescent 
or  glabrous;  leaves  linear,  \  U>  2\  in.  long;  heads  3  to  4  lines  high, 
10  to  20  in  a  depressed  corymb;  involucre  campanulate;  bracts  une- 
qual and  somewhat  imbricated. 

Mountain  ridges,  common  under  Yellow  Pine:  North  Coast  Ranges 
(Cobb  Mt.,  Lake  Co.,  within  a  few  miles  of  the  Sonoma  line);  Sierra 
Nevada.  July-Aug.  Var.  viscidulus  Gray.  Lower,  minutely 
and  densely  viscid-glandular;  heads  large  and  few. — Specimens  from 
Gualala,  Sonoma  Co.,  are  said  to  be  this. 

Var.  Biolettii.  Two  ft.  high,  scabrous-puberulent;  leaves  oblan- 
ceolate,  the  margins  obscurely  hispid-ciliate. — E.  Biolettii  Greene,  as 
to  plants  of  Howell  Mt.;  the  Hood's  Peak  plant  not  seen  by  us. 
Forms  grading  into  the  next  are  to  be  expectea. 

9.  E.  miser  Gray.  Stems  in  a  rather  close  tuft  on  a  short  woody 
caudex,  very  leafy;  herbage  canescently  hirsute;  leaves  linear-oblong, 
or  cuneately  narrowed  towards  the  base,  less  than  1  in.  long;  heads  4 
lines  high,  few  in  a  rather  close  corymb;  involucre  campanulate,  the 
bracts  imbricated. 

Rocky  summits  of  the  Coast  Ranges  from  Mt.  Hamilton  and  Wild 
Cat  Creek  to  Mt.  Tamalpais  and  Mt.  St.  Helena.     July-Aug. 

90.  BACCHARIS  L. 

Perennials,  ours  shrubs  excepting  one,  commonly  resinous  or  gluti- 
nous. Heads  many-flowered.  Involucre  imbricated.  Flowers 
whitish  or  yellowish,  dioecious.  Staminate  flowers  with  tubular 
corolla  slightly  dilated  at  the  throat,  the  limb  cleft  into  5  linear 
lobes;  ovary  abortive;  style  present.  Corolla  of  the  pistillate  flowers 
very  slender  and  thread-like,  obscurely  toothed  at  apex,  the  teeth 
erect,  not  spreading.  Pappus  of  capillary  bristles  in  the  sterile  plant 
scanty  and  tortuous;  in  the  fertile  very  long  and  copious.  (The  god 
Bacon  us.) 
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Eyergreen  shrubs. 

Leaves  obovate  or  cuneiform 1.  B.  pilularU. 

Leaves  lanceolate,  wlllow-llke 2.  B.  viminea. 

Herbaceous  perennial;  herbage  very  glutinous 8.  jB.  DougUuii. 

1.  B.  pilularis  DC.  Shrub,  2  to  5  ft.  high;  brancblets  angular; 
leaves  sessile;  obovate  or  cuneiform,  J  to  1  in.  long,  coarsely  or 
sinuately  few-tootbed,  or  occasionally  entire;  beads  2  or  8  in  the  axils 
or  several  in  a  terminal  cluster,  sbort-cylindrical  or  ovoid,  2  or  S 
lines  long,  the  outer  bracts  broadly,  the  inner  narrowly  oblong,  some- 
times denticulate  at  apex;  pappus  of  the  pistillate  flowers  becoming 
4  or  5  lines  long,  that  of  the  staminate  flowers  dilated  at  apex  into  a 
lanceolate  appendage. 

Common  m  the  Coast  Eanges  on  low  hills,  high  mountain  slopes,  or 
on  the  coast  sand  dunes  (especially  in  a  prostrate  form),  frequently 
gregarious:  Southern  California;  Monterey;  San  Francisco;  Alameda; 
Oakland  Hills;  Vaca  Mountains. 

2.  B.  viminea  DC.  Mule  Fat.  Distinctly  shrubby,  the  stems 
loosely  branching,  very  leafy,  6  to  7  ft.  high;  branches  striate-angled; 
herbage  scarcely  glutinous;  leaves  lanceolate,  acute  at  both  ends, 
entire  or  sparingly  denticulate,  1  to  3  in.  long^  very  willow-like; 
heads  2  to  3  lines  high,  rather  numerous  in  terminal  corymbs  or  the 
clusters  on  short  lateral  branches  and  somewhat  racemose;  bracts  of 
the  involucre  very  thin,  chartaceous,  broadly  lanceolate  or  the  outer 
ones  ovate,  with  scarious  margins,  erose  and  mostly  villous-ciliate; 
receptacle  flat;  pappus  of  the  fertile  flowers  of  smooth  bristles. 

Stream-beds  from  the  Feather  River  and  Putah  Creek  to  Napa 
Valley  and  southward  through  the  Coast  Ranges.     July-Aug. 

3.  B.  Douglasii  DC.  Stems  suflrutescent  at  base,  4  to  5  ft.  high, 
simple  up  to  the  terminal  corymb;  herbage  very  glutinous;  leaves 
lanceolate  and-  very  acute,  or  the  lower  ovate-lanceolate,  3  to  4  in. 
long,  serrulate,  almost  entire;  heads  numerous  in  a  terminal  com- 
pound almost  naked  corymb;  bracts  of  the  involucre  linear  or  lanceo- 
late-linear with  greenish  center,  the  scarious  margins  erose-ciliate; 
receptacle  broadly  conical;  pappus  of  pistillate  flower  short  and  soft, 
of  the  staminate  clavellate  at  summit. 

Moist  lowlands:  abundant  in  the  salt  marshes  about  San  Francisco 
Bay,  thence  southward  to  Southern  California. 

Tribe  11.     Eupatorieae.     Eupatory  Tribe. 

91.  TRICHOCORONIS  Gray. 

Slender  herb,  the  stems  branching,  weak  or  at  base  creeping. 
Leaves  opj)osite,  sessile.  Flowers  flesh-color,  in  slender  peduiiclad 
heads  terminating  the  branches.  Receptacle  convex,  naked.  Bracts 
of  the  involucre  herbaceous  or  somewhat  membranous,  equal  and 
nerveless,  12  to  18.  Corolla  abruptly  much  dilated  above  the  narrow 
tube.  Pappus  of  many  small  or  minute  paleaB  and  awns,  forming  a 
sort  of  crown.     (Greek  trichos,  hair,  and  koronis,  top.) 
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1.  T.  Wrightii  Gray.  Annual;  stems  assurgent,  6  to  9  in.  bigb; 
leaves  oblong  or  linear-lanceolate,  remotely  serrate  or  entire,  aurioTed 
at  base,  f  in.  Ions  or  less;  beada  2  to  2il  lines  broad;  acbenes  4-angled, 
tbe  angles  bispiaulous  toward  tbe  summit;  pappus  of  4  barbellate 
bristles  with  an  equal  number  of  intervening  but  very  small  fimbriate 
paleae. — (Biolettia  riparia  Greene.) 

Lower  San  Joaquin  River.     Sept. 

92.  COLEOSANTHUS  Cass.     Bbickellia. 

Perennial  herbs  or  suffrutescent  plants  with  alternate  petioled 
leaves  and  white  or  whitish  flowers  in  terminal  or  subterminal 
clusters  of  narrow  heads.  Involucre  imbricated,  its  bracts  striately 
nerved.  Beceptacle  naked.  Corolla  slender,  5- toothed.  Acbenes 
with  10  nerves  or  ribs.  Pappus  of  numerous  scabrous  or  barbellate 
capillary  bristles  mostly  in  a  single  series.  (Greek  koleos,  sheath, 
and  anthos,  flower.) 

1.  C.  Californicus  (T.  &  G.)  O.  Ktze.  Stems  many  from  the 
shrubby  base,  yirgate  or  paniculately  branching,  2  to  3  ft.  high; 
leaves  roundish  or  triangular-ovate,  3-ribbed  and  roughish,  somewhat 
irregularly  serrate,  2 J  in.  long  or  less;  heads  spicate  or  racemose 
along  the  leafy  branches,  5  or  6  lines  long,  10  to  16-flowered,  often 
more  or  less  nodding;  bracts  of  the  involucre,  especially  the  inner, 
with  thin  obtuse  straight  tips. — (Brickellia  Califomica  T.  &  G.) 

Gravelly  stream  hods  of  the  Coast  Ranges,  especially  toward  the 
interior:  Mendocino  Co. ;  Calistoga;  Vaca  Mountains  and  southward 
to  Southern  California. 
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Acaulescentj  apparently  stemless, 
the  leaves  borne  at  the  surface 
of  the  ground  and  the  flowers 
sessile  or  borne  on  a  scape. 
(See  Caulescent.) 

Accessary  J  something  additional. 

Aec?'eseentj  increasing  in  size  or 
length  with  age,  as  the  calyx 
or  pedicel  after  flowering. 

Acerose,  needle-shaped,  like  Pine 
leaves. 

AchenCj  a  dry  indehiscent  1-seeded 
fruit. 

Acorn,  nut  of  the  Oak. 

Acuminatej  tapering  gradually  to 
the  apex. 

Acute,  with  a  sharp  point. 

Adherent,  growing  fast  to  or 
united  with  another  body. 

Adnate,  growing  fast  to;  literally, 
born  united  to  another  body. 

Alternate  leaves  or  branches,  only 
one  from  each  node. 

Ament,  a  catkin  or  scaly  spike, 
as  in  the  Oaks  or  Alders. 

AmplexlcatU  leaf,  a  sessile  leaf 
with  the  base  of  the  blade  clasp- 
ing the  stem. 

Anastomosing,  said  of  veins, 
nerves  or  similar  structures 
which  run  into  each  other  or 
branch  and  tend  to  form  a  net- 
work. 

Andro-diceclotis,  having  flowers 
on  one  plant  staminate,  on 
another  perfect. 

Androecmm,  name  for  the  whorl 
of  stamens  of  a  flower. 

Androgynous,  having  both  stami- 
nate and  pistillate  flowers  in 
the  same  cluster. 
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Andro^monoecioiia,  having  perfect 
and  staminate  flowers  on  the 
same -plant. 

Aniitcal,  flowering  and  fruiting  in 
the  first  year  or  season  and 
then  dying. 

Anterior,  the  side  in  front;  in  an 
axillanr  flower,  the  side  away 
from  the  axis;  inferior. 

Anther,  the  sac  or  sacs  containing 
the  pollen,  the  essential  part  of 
the  stamen. 

Antheroid,  having  something  of 
the  nature  of  an  anther. 

Anthesis,  the  period  during  which 
a  flower  is  expanded,  the 
stigma  receptive  and  the  an- 
thers shedding  pollen. 

Apetalous,  without  petals. 

Apiculate,  ending  in  a  short- 
pointed  tip. 

Appendage,  any  supplementary 
or  superadded  part. 

Appressed,  flattened  or  pressed 
against  another  body  but  not 
united  with  it;  hairs  lying 
flat  on  leaves  are  appressed. 

Aqimtic,  living  or  growing  in 
water;  an  ^'aquatic  plant" 
may  be  wholly  submersed  or 
with  only  the  base  in  water. 

Areola,  an  area  with  a  distinct  or 
raised  boundary,  the  spaces  be- 
tween the  reticulations  or  veins: 
in  Compositse  the  disk  or  circle 
at  the  summit  of  the  achene 
where  sat  the  corolla. 

Ainl,  an  appendage  of  a  seed 
growing  at  or  about  the  hilum 
or  summit  of  the  funiculus. 

Arillate,  furnished  with  an  aril. 
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Arlstafe,  furnished  with  an  arista 
or  awn,  like  the  beard  or 
bristle  of  Barley. 

Ariicidatedj  jointed  or  furnished 
with  joints,  where  the  stem 
separates  or  is  inclined  to  do  so. 

Ascemling,  rising  gradually  up- 
wards. 

Auricidatej  with  ear-like  lobes  at 
the  base. 

Awn  J  bristle  or  beard  of  Barley. 

Awfied,  provided  with  a  Barley- 
like bristle. 

Axil,  the  angle  between  a  leaf 
and  stem. 

Axiie  placenta,  a  placenta  borne 
on  the  axis  of  the  ovary  or 
fruit. 

Axillary,  borne  or  occurring  in 
an  axil. 

Axis,  the  stem  or  longitudinal  or 
central  support  on  which  parts 
or  organs  are  arranged;  a  cen- 
tral line. 

Baccate,  of  the  nature  of  a  berry, 
berry-like  or  pulpy. 

Banner,  the  upper  petal  in  a 
papilionaceous,  or  pea,  flower. 

Rarbellate,  bearing  minute  barb- 
like protuberances. 

Bay  Region,  the  area  embraced 
by  the  counties  bordering  on 
San  Francisco,  San  Pablo  and 
Suisun  Bays. 

Berry,  a  fleshy  indehiscent  fruit, 
formed  from  a  single  superior 
or  inferior  ovary. 

Bi-,  a  prefix  to  Latin  words, 
two  or  twice. 

Bijid,  2-cleft  to  the  middle  or 
thereabouts. 

Bilabiate,  a  synsepalous  calyx 
or  sympetalous  corolla  cleft 
into  two  divisions:  an  upper 
(superior  or  posterior)  lip;  and 
a  lower  (inferior  or  anterior) 
lip;  2-lipped  as  the  corolla  of 
Sage  or  of  Mimulus. 
^  Bipinnate,  twice  pinnate. 


Bladden/,  thin  and  inflated. 

Blaxie,  the  flat  expanded  portion 
of  a  leaf;  said  also  of  the  broad 
portion  of  a  petal,  especially 
when  it  possesses  a  petiole-like 
base  or  claw. 

Bloom,  said  when  leaves  and 
fruit  are  whitened  with  a  fine 
powder  or  dust. 

Bract,  the  modified  leaves  of  a 
flower-cluster;  in  Graminese,  the 
modifled  leaves  subtending  a 
spikelet;  leafy-bracted,  in  Com- 
posite, with  accessory  or  foliose 
bracts  to  the  head  outside  the 
involucre. 

Bracteal,  of  the  nature  of  a 
bract. 

Bracteate,  possessing  or  bearing 
bracts. 

Bractlet,  the  small  modified  leaf 
subtending  a  flower  or  inserted 
on  the  pedicel;  in  Graminee 
the  lower  of  the  two  modified 
leaves  subtending  an  individ- 
ual flower. 

(Mducous,  dropping  off  very  early 
as  compared  with  other  parts; 
the  calyx  in  the  California 
Poppy  falls  when  the  flower 
opens. 

Ccespitoae,  said  of  stems  when 
borne  on  the  same  stock  in  a 
close  tuft. 

Calicine,  simulating  a  calyx  or 
whorl  of  sepals. 

Calyculate,  said  of  the  short 
bracts  at  the  base  of  the  proper 
bracts  of  the  involucre  in  Com- 
positae  imitating  an  exterior  in- 
volucre. 

Calyx,  the  outer,  usually  green, 
whorl  of  the  flower. 

Campauulate,  bell-shaped. 

Canescent,  grayish  white  or  hoary, 
the  surface  covered  with  fine 
white  hairs. 

Capillary,  like  a  hair. 
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Capitate,  gathered  or  collected 
into  a  head,  or  head-like. 

Capsule,  a  dry  dehiscent  seed- 
vessel  composed  of  more  than 
one  carpel. 

Carpel,  a  simple  pistil  (which  is 
typically  1-celfed,  with  one 
placenta,  one  style,  and  one 
stigma),  or  one  of  the  elements 
of  a  compound  pistil;  also  ap- 
plied to  a  simple  pistil  when 
mature  or  to  one  of  the  parts  of 
a  compound  pistil  which  splits 
up  when  it  is  ripe. 

Carpophore,  the  slender  prolonga- 
tion of  the  receptacle  between 
the  carpels  in  the  Parsley 
Family. 

Cartila{iinous,  firm  and  tough 
like  cartilage. 

Catkin,  a  scaly  spike  or  ament, 
as  in  the  Willow. 

Caudate,  bearing  a  slender  tail- 
like body  or  appendage. 

Caulescent,  having  a  distinct  stem 
above  ground;  plants  with  rad- 
ical leaves  and .  flowers  on  a 
scape  are  not  called  caulescent. 

Cauline  leaves,  leaves  borne  on  a 
stem. 

Chamisal,  or  Chamiso  (pro- 
nounced Shameez),  collective 
term,  including  the  gregarious 
individuals  of  Adenostoma  and 
(strictly  speaking)  only  Ade- 
nostoma. 

Chaparral,  collective  term  refer- 
ring to  the  low  shrubs  which 
cover  mountain  slopes,  pla- 
teaus, ridges  or  canon  sides, 
including  particularly  the 
Manzanitas,  various  species  of 
Geanothus,  Scrub  Oak  and 
other  species  with  rigid  or 
thorny  oranches.  See  Cham- 
isal. 

ChartoAitous,  having  the  thickness 
or  texture  of  writing  paper; 
most  leaves  are  chartaceous. 


Choripetalous,  petals  distinct  and 
free  from  each  other;  not 
united  even  at  base. 

ChorisepaUms,  sepals  distinct  and 
free  from  each  other. 

CUiate,  having  the  margin  bor- 
dered with  a  row  or  rows  of 
hairs. 

Circiniate,  rolled  into  a  ooil  from 
the  tip. 

Giretimsdasile^  splitting  at  the 
middle  with  tiie  upper  part 
falling  away  like  a  lid. 

Claw,  the  narrow  or  petiole-like 
base  of  a  petal,  as  in  the  Pinks. 

Cleft,  with  sharp  lobes. 

Coast  Ranges,  the  chains  of 
mountains  with  north  and 
south  trend  lying  between  the 
Pacific  Ocean  and  the  Sacra- 
mento and  San  Joaquin  Val- 
leys; North  Coast  Ranges,  the 
ranges  lying  north  of  San 
Francisco  Bay;  South  Coast 
Eanges,  the  ranges  lying  south 
of  San  Francisco  Bay;  inner 
Coast  Eanges,  the  ranges 
bounding  the  great  valleys  on 
the  west;  inner  North  Coast 
Range,  the  Yaca  Mountains 
and  their  northerly  prolonga- 
tion ;  inner  South  Coast  Ranges, 
Mt.  Diablo  and  Mt.  Hamilton 
Ranges  and  southward;  outer 
Coast  Ranges,  the  ranges  lying 
next  to  the  Pacific  Ocean; 
middle  North  Coast  Ranges, 
the  ranges  lying  between  the 
inner  and  outer  ranges,  partic- 
ularly the  Napa  Mountains 
and  their  northerly  jorolonga- 
tion,  the  Mayacamas  Ran^. 

Cochleate,  shell-shaped  or  spiral. 

Commissure,  the  plane  by  which 
the  fiattened  faces  of  the  two 
carpels  in  Umbellifene  cohere. 

Commonly,  a  species  cotnnionly 
has  a  certain  character  when 
the  great  majority  of  the  indi- 
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viduals  met  with  display  such 
a  character.     See  Mostly. 

Complete  flower^  one  which  has 
all  the  four  circles,  sepals, 
petals,  stamens,  and  pistils. 

Compressed,  flattened  on  the 
siaes  or  laterally:  compressed 
pod  in  Cruciferse,  flattened 
parallel  to  the  partition;  com- 
pressed achenes  in  Compositsc, 
flattened  contrary  to  the  plane 
of  the  bract;  compressed  fruit 
in  Umbellifer®,  flattened  par- 
allel to  the  plane  of  the  com- 
missure.     See    Obcom pressed. 

Concolo7'ouSj  of  one  color. 

Conduplieate,  folded  flat,  so  that 
the  folds  or  sides  lie  face  to 
face. 

Convolute,  rolled  inwards  from 
one  side  to  the  other. 

Cordate,  heart-shaped  with  the 
notch  at  the  base. 

Coriaceous,  leathery  in  texture 
and  stifl*ness. 

Corolla,  the  circle  of  petals  in  a 
flower,  found  outsioe  the  sta- 
mens and  within  the  calyx. 

Corynib,  pedicels  of  unequal 
length,  the  lower  longer  so  as 
to  form  a  flat  cluster. 

Creniocarp^  the  fruit  of  Umbellif- 
erse,  composed  of  two  achene- 
like  carpels  joined  together  by 
their  flattened  faces  but  which 
at  maturity  separate. 

Crenate,  with  rounded  or  blunt 
teeth. 

Cuspidate,  tipped  with  a  cusp  or 
snort  hard  point. 

Deciduous,  falling  when  ripe  or 
after  the  function  has  been 
performed;  a  corolla  is  decidu- 
ous when  it  falls  after  anthe- 
sis;  deciduous  trees  shed  their 
leaves  in  autumn. 

Decompound,  several  times  com- 
pounded. 

Decumbent,  lying  on  the  ground 


but    tending    to    rise    at    the 
summit. 

Deeurrent,  where  the  edge  of  the 
leaf  runs  down  on  tne  stem 
forming  lines  or  wings. 

Decussate  leaves  or  branches,  op- 
posite but  each  pair  placed  at 
right  angles  or  over  the  inter- 
vals of  the  pair  above  or  below. 

Dentate,  toothed  with  the  teeth 
standing  directly  outward. 

Denticidate,  dentate  with  fine 
teeth. 

Di-,  a  prefix  to  Greek  words, 
two  or  twice. 

Diadelphous,  stamens  united  into 
two  sets. 

Dichotomons,  branching  or  fork- 
ing with  the  two  divisions 
nearly  equal. 

Dilated;  widened  or  broadened, 
applied  to  flattened  or  wing- 
like structures. 

Dimorphic,  of  two  kinds  diflcr- 
ing  in  structure. 

Dioecious,  with  stamens  and  pis- 
tils in  diflerent  flowers  on  dif- 
ferent plants. 

Dissected,  several  times  cleft  into 
small  segments. 

Distichous,  in  2  ranks  or  rows. 

Distinct,  parts  in  the  same  circle, 
not  united;  as  "stamens  dis- 
tinct," separate  from  each 
other. 
Divided,  cleft  quite  to  the  base, 
or  to  midrib. 

Dorsal,  relating  to  or  borne  along 
the  back. 

Emargitmte,  with  a  sharp  notch. 

Emersed,  growing  up  out  of  or 
raised  above  the  water. 

Endosperm,  starch  or  other  re- 
served food  stored  with  the 
embryo  in  the  seed. 

Entire,  margin  not  toothed  or 
indented. 

Equilateral,  equal  sided,  or  with 
the  same  number  of  parts  on 
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a  side;  a  pinnate  leaf  is  equilat- 
eral when  it  has  the  same 
number  of  leaflets  on  each  side 
of  the  rachis. 

Equitanf^  astride,  as  if  riding, 
like  the  leaves  of  Iris. 

Evanescent^  disappearing  or  fall- 
ing away  very  early. 

Exserted^  protruding  beyond  the 
surrounding  organ;  exserted 
stamens  protrude"  beyond  the 
corolla. 

Extrorsej  turned  outward. 

Falcate,  sickle-shaped. 

Fascicle,  a  close  cluster  or  bun- 
dle of  roots,  stems,  leaves  or 
flowers. 

Fetiestrate,  with  transparent 
areas  or  window-like  open- 
ings. 

Fertile  flower,  one  which  sets 
fruit  containing  good  seed; 
fertile  stamen,  the  anther  con- 
taining pollen. 

Fid  or  fldus,  terminations  mean- 
ing cleft  or  lobed,  as  3-fid= 
3-cleft. 

Filament,  a  thread,  in  case  of  a 
stamen  the  stalk  supporting 
the  anther. 

Fimbriate,  fringed. 

Fimhrillate,  diminutive  of  fim- 
briate. 

Fistulous,  hollow. 

Flabellate,  fan-shaped. 

Flexuous,  more  or  less  zigzag. 

Floccose,  bearing  locks  or  tufts  of 
hair  or  wool. 

Foiiaceous,  leaf-like. 

Foliolate,  having  leaflets;  3-foli- 
olate,  with  3  leaflets,  etc. 

Follicle,  a  dehiscent  seed-vessel 
derived   from  a  single  carpel, 

.    as  a  pod  of  the  Larkspur. 

Free,  not  united  to  another 
organ,  especially  when  one 
circle  of  the  flower  is  not 
united  to  another  circle. 

Fruit,   the    matured  or  ripened 


ovary  with  all  its  appendages 
or  accessory  parts  as  well  as 
contents. 

Fugacious,  very  promptly  falling 
off  or  lasting  but  a  short  time. 

Funiculus,  the  stalk  on  which  the 
ovule  is  borne  in  the  ovary. 

Fusiform,  thickest  at  or  above  or 
below  the  middle  and  tapering 
more  or  less  to  each  end. 

Galea,  the  long  or  helmet-like 
upper  lip  in  the  Mint  and  Fig- 
wort  Families. 

Galeate,  having  a  galea. 

Geminate,  twin,  in  pairs,  two 
side  by  side. 

Geniculate,  bent  abruptly,  like  a 
knee. 

Gibbous,  swollen  or  distended  on 
one  side. 

Glubrate,  becoming  glabrous. 

Glabrous,  bald,  not  hairy. 

Glandular,  bearing  glands,  or 
having  a  surface  which  ex- 
udes a  sticky  or  viscid  liquid. 

Glaucescefit,  somewhat  glaucous 
or  becoming  so. 

Glaucous,  whitened  with  a  bloom. 

Glochidiate,  bearing  bristles 
barbed  at  the  tip. 

Glomerate,  compacted  into  a 
close  cluster. 

Glomerule,  a  compacted  or  con- 
densed head-like  cyme. 

Glmnaceous,  like  the  glume 
(bract)  of  grasses. 

Glutinous,  with  a  sticky  exuda- 
tion. 

Granulate,  bearing  granules  or 
grain-like  bodies. 

Great  Valley,  local  name  of  the 
central  Californian  valley,  in- 
cluding the  Sacramento  and 
San  Joaquin. 

Gy no-dioecious ^  having  flowers  on 
one  plant  pistillate,  on  another 
perfect. 

Gi/noecium,  the  name  for  a  pistil 
or  whorl  of  pistils  of  a  flower. 
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Oyno-moiicedous^  having  perfect 
and  pistillate  flowers  on  the 
same  plant. 

Jfabit,  general  aspect  or  hue  of  a 
plant,  mode  of  growth. 

Halopkijte^  a  plant  growing  in 
salty  soils  or  alkaline  soils, 
mostly  succulent  plants  with 
thick  or  small  leaves;  the 
Pickleweed,  Atriplex  and 
Kern  Greasewood  are  typical 
halophytes. 

Head  of  flowers,  flowers  in  a  glo- 
bose cluster,  being  sessile  and 
collected  at  the  same  point  on 
the  peduncle. 

Herb,  a  plant  without  woody 
stem  or  parts,  at  least  above- 
ground. 

Herbaceous,  like  an  herb  in  ap- 
pearance or  habit,  or  in  tex- 
ture or  color,  as  herbaceous 
sepals,  meaning  green  and  leaf- 
like. 

Herbage,  the  vegetative  parts 
(stems  and  leaves)  produced  in 
the  season,  not  including  the 
flowers  or  fruit. 

HermaphroditCj  having  both  pis- 
tils and  stamens  in  the  same 
flower. 

Heteromorphic,  of  2  or  more 
different  kinds. 

Hispid^  with  stiff"  or  rigid  hairs. 

Hispidulous,  minutely  hispid. 

Hooded,  said  of  an  organ  which 
is  curved  or  concave  at  the 
top  Uke  a  hood. 

Hyaline,  transparent,  translu- 
cent. 

Hydrophyte,  a  plant  adapted  to 
live  in  water  or  very  wet  soil, 
chiefly  characterized  by  a  thin 
epidermis,  reduction  or  ab- 
sence of  roots  and  reduction  of 
the  vascular  system  as  in  the 
Pond  Lilies,  Pond  Weeds  and 
Duck  Weeds,  or  by  succulence 
us  in   Arrow  Head,  or  by  tall 


unbranched  stems  with  nar- 
rowly linear  leaves,  or  leafless 
as  in  the  Bulrushes  and  Sedges. 

Hypogynous,  with  the  parts  of  the 
flower  under  or  free  from  the 
pistil,  i Inserted  on  the  recepta- 
cle. 

Imbricate,  overlapping  like  the 
shingles  on  a  roof  so  as  to 
cover  or  break  joints.. 

Immersed,  growing  wholly  under 
water. 

Incised,  cleft  or  cut  irregularly 
and  sharply. 

Included,  not  protruding  beyond 
the  surrounding  organ;  in- 
cluded stamens  do  not  protrude 
beyond  the  corolla. 

Incomplete  flower,  one  which  has 
not  all  of  the  four  circles. 

Indefinite  (number),  variable  or 
uncertain  in  number,  or  nu- 
merous. 

Indehiscent,  said  of  fruits  or 
pods  which  do  not  split  by 
valves  or  pores. 

Indigenous,  native  to  the  region. 

Indumentf  with  a  close  pubes- 
cence or  coat  of  hairs. 

Indurated,  hardened  or  becoming 
tough. 

Inequilateral,  not  equilateral. 

Inequilaterally  distributed  leaflets, 
the  number  on  the  two  sides  of 
the  rachis  not  equal. 

Inferior,  growing  or  placed  be- 
low; inferior  ovary,  one  more 
or  less  attached  to  or  united 
with  the  calyx;  inferior  sta- 
mens or  lip  of  corolla,  i.e.  with 
the  stamens  or  lip  on  the 
lower  side  of  the  flower. 

Inflated,  distended  or  bladdery. 

Inflexed,  bent  or  turned  abruptfy 
inward. 

Inflorescence,  h  flower-cluster,  or 
in  particular  the  mode  of  ar- 
rangement of  the  flowers. 
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Innovations^  in  Gm  mi  none,  barren 
shoots. 

Inserted^  attached  to  or  growing 
upon. 

Interior^  the  region  of  the  Great 
Califbrnian  Valley  ({Sacramento 
and  San  Joaquin);  interior 
plains,  the  plains  of  the  Sac- 
ramento and  San  Joaquin  Val- 
leys; interior  hills,  the  foothills 
on  the  eastern  and  western 
sides  of  the  Great  Valley. 

Interior  plants^  found  away  from 
the  sea;  usually  meaning  the 
great  Californian  Valley  or 
further  inland,  or  at  least  the 
inner  Coast  Banges. 

Inter-node,  the  portion  of  the 
stem  between  two  nodes. 

Interrupted,  not  continuous  and 
regular. 

Introrse,  turned  inward. 

Involucel,  a  secondary  involucre, 
as  that  of  an  umbellet;  a 
circle  of  bractlets. 

Involucrate,  provided  with  an 
involucre. 

Involucre,  a  ciix-le  of  bracts  sub- 
tending a  flower  cluster. 

Involute,  rolled  inwards  from 
both   sides. 

Irregular,  the  parts  not  of  the 
same  size  and  shape. 

Keel,  a  longitudinal  central  ridge 
on  the  back  of  an  organ,  like 
the  keel  of  a  boat;  the  two 
lower  petals  of  a  pea-like 
flower  which  are  joined  into 
a  keel-like  body. 

Lacerated,  irregularly  but  not 
necessarily  deeply  cleft  or  torn. 

Laciniate,  cut  or  slashed  into 
narrow  divisions. 

Lamellate,  composed  of  thin 
plates. 

Lax,  loose. 

Leaflet,  one  of  the  divisions  of 
a  compound  leaf. 

Legume,   a   1-celled  seed   vessel. 


composed  of  a  single  carpel, 
which  dehisces  by  both  the 
ventral  and  dorsal  suture  into 
two  valves. 

Lenticeis,  roundish  spots  on  young 
bark  which  function  as  stomata. 

Lenticular^  shaped  like  a  lens. 

Ligneous^  hard  and  woody. 

Ligule,  strap-shaped  body  such  as 
the  ray  in  the  Sunflower  Fam- 
ily; in  Graminesd  the  exserted 
portion  of  the  hyaline  mem- 
brane lining  the  sheath. 

Limb,  a  border,  the  spreading 
part  of  a  sympetalous  corolla. 

Line,  ^^  of  an  inch. 

Linear,  very  narrow,  with  par- 
allel sides;  4  or  5  times  as  long 
as  broad,  or  more. 

Lip,  one  of  the  two  divisions  of  a 
bilabiate  corolla  or  calyx.  See 
Bilabiate. 

Littoral,  growing  near  or  under 
the  influence  of  the  sea. 

Lobe,  a  division  of  an  organ, 
especially  one  which  is  rounded; 
leaf  lobes  are  usually  not  deep; 
leaves  may  be  lobed,  parted  or 
divided  depending  upon  the 
depth  of  division.  See  Parted 
and  Divided. 

Loeulicidal,  a  capsule  splitting 
longitudinally  into  the  backs 
of  the  cells. 

Lodicides  in  Graminece,  minute 
hyaline  scale-like  organs  at  the 
base  of  the  stamens,  whose 
function  is  the  opening  of  the 
floral  envelope  at  anthesis. 

Lyrate,  shaped  like  a  lyre,  the 
terminal  lobe  of  the  leaf  large 
and  rounded  with  the  lower 
pairs  smaller. 

Mammceform,  breast-shaped  or 
bearing  breast-shaped  promi- 
nences. 

Marceseeni,  withering  but  per- 
sistent, not  falling  off. 
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MariHme^  growing  on  the  sea- 
coast. 

Meali/j  as  if  covered  with  a  fine 
meal. 

Membranous  or  membranaceous^ 
thin,  soft,  and  more  or  less 
pliable  like  an  animal  mem- 
orane. 

Mericarpj  one  of  the  carpels  or 
acheue-like  halves  of  a  cremo- 
carp,  the  fruit  of  the  Parsley 
Family. 

Merous,  parts  or  members,  used 
in  compounds;  as  5-merous, 
having  5  parts. 

Mesophyte^  a  common  type  of 
plant  growing  under  the  most 
favorable  conditions  of  soil  and 
moisture,  characterized  as  a 
whole  by  a  lack  of  special 
adaptations  and  by  a  great 
and  diverse  development  of 
the  leaf  surface;  Maples,  Al- 
ders, Oaks,  Thorn  Apples  and 
Mustards  are  typical  meso- 
phytes. 

Mo7iadelphous,  stamens  united 
into  one  set.      <— -^ 

Monitiform^  like  a  necklace  or 
string  of  beads. 

Monocephalous^  bearing  a  single 
head;  said  of  a  stem  or  pedun- 
cle, especially  a  naked  one. 

Monoecious,  v/ith  stamens  and 
pistils  in  separate  flowers  on 
the  same  plant. 

Montane,  of  or  growing  in  the 
mountains. 

Mostly,  used  in  describing  char- 
acteristics of  species  in  the 
sense  of  usually,  but  variable 
as  to  the  individual;  **  leaflets 
mostly  5,"  i.  c,  mostly  5  on 
the  individual,  but  there  may 
be  more  or  less.  See  Com- 
monly. 

Mucronate,  tipped  with  a  mucro 
or  sharp  but  rather  soft  point. 


Mwicate,  bearing  rough  and 
rather  sharp  excrescences. 

Munculatey  diminutive  of  muri- 
cate. 

Naked  heads',  without  foliaceous 
or  other  bracts  surrounding  or 
concealing  the  involucre  or 
head;  naked  stems  or  scapes, 
leafless. 

Nate,  termination  meaning  di- 
vided, as  2-nate,  8-nate. 

Nerve,  simple  or  unbranched 
vein,  or  a  slender  rib. 

Neutral,  said  of  a  flower  having 
neither  stamens  nor  pistils  or 
at  least  without  functional 
ones. 

Nigrescent,  becoming  blackened. 

Node,  the  place  on  a  stem  where 
a  leaf  is  Dome. 

Nut,  an  indehisrent  fruit  with  a 
hard  firm  wall,  resulting  from 
a  compound  ovary. 

Nutlet,  a  diminutive  nut,  applied 
to  a  fruit  derived  from  a  simple 
ovary  or  to  a  compound  ovary 
which  splits  up  at  maturity. 

Obcompressed,  flattened  on  the 
anterior  and  posterior  sides  or 
fore  and  aft,  instead  of  laterally 
or  side  wise;  obcompressed  pod 
in  Cruciferse,  flattened  con- 
trary to  the  partition. 

Obcordate,  inverted  heart-shaped, 
with  the  notch  at  the  apex. 

Oblique,  unequal  sided,  as  in 
leaves  which  are  larger  on 
one  side  than  the  other. 

Oblong,  two  or  three  times  longer 
than  broad  and  with  nearly 
paral'el  sides,  or  somewhat 
tapering  to  each  end  from  the 
middle. 

Obsolete,  imperfectly  or  scarcely 
at  all  developed,  or  abortive; 
e.  g.y  the  lower  lip  of  a  calyx 
is  obsolete  when  it  is  obscure 
or  not  very  distinctly  devel- 
oped. 
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Obtufiej  bliiut  or  rounded. 

(hie-slded  raceme^  with  the  flow- 
ers all  turned  to  one  side;  one- 
sided fruit,  unequal-sided,  etc. 

Opposite  leaves  or  branches^  two 
from  each  node,  proceeding 
from  opposite  sides  of  the 
stem;  "stamens  opposite  pet- 
als," when  the  stamen  is  set 
before  the  petal. 

Orbicular,  round  or  roundish. 

Orthotropous  ovule,  a  straight 
ovule,  one  not  inverted  on  its 
stalk. 

Palea,  chaff-like  pappus  borne  on 
the  achenos  of  tne  Sunflower 
Family;  in  the  Grass  Family 
the  upper  of  the  two  modified 
leaves  subtending  an  individual 
flower. 

Palmate  leaf,  with  the  leaflets 
all  borne  at  the  apex  of  the 
common  petiole,  or  with  the 
divisions  or  sinuses  of  the  leaf 
pointing  to  the  petiole. 

Palmatifid,  cleft  so  as  to  re- 
semble the  outstretched  fingers 
of  the  hand. 

Palu8t7n7ie,  living  in  a  marsh  or 
swamp. 

Panicle,  a  compound  flower  clus- 
ter,, a  raceme  or  corymb  which 
is  compounded   by  branching. 

Papillate,  bearing  minute  nipple- 
shaped  protuberances. 

Pappus,  the  modifled  calyx-limb 
borne  on  the  achenes  of  the 
Sunflower  Family,  usually  oc- 
curring as  bristles,  naked  or 
plumose  hairs,  scales  or  chafl". 

Parietal    placeyita,     a     placenta 
borne  on  the  wall  of  the  ovary 
or  fruit. 
Parted,  cleft  nearly  but  not  quite 

to  the  base,  or  to  the  midrib. 
Pectinate,   cleft   into  closely  set 
divisions  like  the  teeth  of   a 
comb. 
Pedate,  palmat^ly  divided   with 


the    lateral    divisions    2-cleft, 
thus  resembling  a  bird's  foot. 

Pedicel,  stalk  or  stem  of  a  flower 
in  a  flower-clusters 

Pedicellate,  having  or  possessing 
a  small  or  short  pedicel. 

Peduncle,  stalk  or  stem  of  a 
flower  or  floWer-cluster. 

Pedunculate,  having  a  peduncle. 

Peltate,  round,  with  stall:  or  peti- 
ole attached  on  the  under  side 
at  the  middle. 

Penicillate,  witli  a  tip  or  cluster 
of  fine  hairs  or  bristles. 

Perfect,  having  both  stamens  and 
pistils  in  the  same  flower. 

Perfoliate,  where  a  stem  seems  to 
pass  through  or  pierce  a  leaf. 

Perianth,  the  floral  envelopes 
consisting  of  calyx  or  corolla 
or  both;  applied  here  chiefly 
to  those  flowers  in  which 
there  is  no  marked  differentia- 
tion into  calyx  and  corolla. 

Perigynmis,  inserted  on  the  calyx. 

Persistent,  falling  away  very 
tardily  or  not  at  all. 

Personate,  when  the  bilabiate 
corolla  has  a  verv  prominent 
palate  or  elevation  in  the 
throat. 

Petal,  one  of  the  parts  or  di- 
visions of  a  corolla,  usually 
colored. 

Petiole,  the  stalk  of  a  leaf. 

Petiolule,  the  stalk  of  a  leaflet. 

Pinnate,  with  the  leaflets  ar- 
ranged along  Bach  side 'of  a 
common  petiole. 

Pinnatifid,  cleft  in  a  pinnate 
manner. 

Pistillate,  provided  with  a  pistil 

or  pistils. 
Placenta,  that  particular  portion 
of  the  ovary  wall  which  bears 
the  ovules;  it  is  sometimes 
strongly  difibrentiated. 
Platie,  flat  and  even,  without 
elevations  or  depressions;   here 
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used  especially  as  opposed   to 
concave,  convex,  revolute,  etc. 

Plumose,  finely  and  abundantly 
branched,  like  a  plume. 

Polygamous,  having  perfect,  pis- 
tillate and  staminate  flowers 
on  the  same  individuals 
(polygamo-monoecious)  or  on 
different  individuals  (polyg- 
amo-dioeciousV 

Posterior,  the  side  behind,  in  an 
axillary  flower  the  side  next  to 
the  axis;  superior. 

Pi'ickly,  armed  with  prickles  or 
short  sharp  hard  outgrowths  of 
the  epiderms  of  leaves  or  stems. 

Prismatic,  shaped  like  a  prism, 
with  flat  faces  separated  by 
angles. 

Prohferovs,  bearing  supplemen- 
tary flowering  branches  or 
shoots  from  or  near  the  sum- 
mit or  from  the  inflorescence, 
which  surpass  the  stem  or  in- 
floresence. 

Prostrate,  lying  close  along  the 
ground. 

Puheimlent,  minutely  pubescent. 

Phihescent,  clothed  w^ith  hairs, 
especially  soft  or  downy  hairs. 

Pungent,  terminating  in  a  rigid, 
sharp  or  prickly  point. 

Ptistulate,  dilated. 

Quinate,  borne  in  or  divided  int(» 
fives. 

Raccfne,  a  flower  cluster  in  which 
the  flowers  are  borne  along  the 
peduncle  on  pedicels  of  nearly 
equal  length. 

Racemose,  like  a  raceme. 

Ra^hilla,  in  Graminea?,  the  axis 
of  a  spikelet,  on  which  the 
bractlets  and  paleje,  with  their 
enclosed  flowers, are  borne.  See 
Eachis. 

Rachis,  the  axis  of  a  spike  or 
raceme,  the  prolongation  of  the 
peduncle  through  the  flower 
cluster;  the  axis  or  midrib  of  a 


compound  leaf  or  prolongation 
of  the  petiole;  in  Gramineaj 
the  main  axis  and  branches  of 
an  inflorescene,  on  which  the 
spikelets  are  borne.  S»»e  Ra- 
ciiilla. 
Radiate,  in  the  Sunflower  Family, 
the  heads   with   rav-flowcrs  or 

ft 

ligulate  corollas. 

Radical,  leaves  are  called  radical 
when  inserted  so  closely  to  the 
base  of  the  stem  as  to  appear 
to  come  from  the  root;  or  when 
arising  from  a  rootstock  or 
other  underground  organ. 

Rnnnal  leaves,  leaves  borne  on 
the  branches. 

Ranks,  successive  rows. 

Rat/,  in  the  Pai*sley  Family,  one 
of  the  primary  branches  of  an 
umbel;  ray  in  the  Sunflower 
Family,  one  of  the  marginal 
flowers  bearing  a  ligulate 
corolla. 

Reeej^tacle,  in  a  flower,  that  por- 
tion of  the  stem  on  which  the 
sepals,  petals,  stamens  and 
pistils  are  borne;  receptacle  of 
the  inflorescence  is  the  axis  of 
such  a  dense  cluster  as  a  head 
in  the  Sunflower  Family. 

Rrffcced^  bent  or  turned  down- 
ward. 

Refracted,  bent  abruptly  down- 
ward or  backward  from  the 
base,  as  if  broken,  as  a  pedicel 
on  its  stem  or  peduncle. 

Regular,  the  parts  in  circle  hav- 
ing the  same  size  and  shape. 

Reniform,  kidney-shaped. 

Repand,  with  slightly  uneven 
margin. 

Reticidated,  with  a  network; 
netted. 

Retuse,  with  a  broad  shallow 
notch . 

Revolute,  rolled  backward  from 
each  side. 

Rih,  a  primary  vein  of  a  leaf. 
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Rigidutous,  somewhat  rigid  or 
stiff. 

Rootstocky  prostrate  or  under- 
ground root-like  stem,  sending 
up  from  season  to  season  herba- 
ceous shoots  and  bearing  roots 
on  the  underside. 

Rosi7'atej  with  a  beak  or  spur; 
narrowed  into  a  slender  pro- 
cess. 

Rosulate  leaves ^  radical  leaves 
spreading  in  a  circle  or  rosette 
on  the  ground. 

Rotate^  wheel-shaped;  spreading 
flat  or  horizontally  and  circular 
in  outline. 

Rudiment,  an  imperfectly  devel- 
oped organ,  a  vestige. 

Rugose^  having  wrinkles. 

Runcinatej  sharply  incised  with 
the  teeth  or  incisions  turned 
downward. 

Sagittate,  shaped  like  an  arrow- 
head. 

Samara,  an  indehiscent  winged 
fruit  like  the  key  of  a  maple. 

Scabrid,  slightly  scabrous. 

Scabrous,  rough  to  the  touch. 

Scale,  a  small  thin  body,  not  at 
all  or  little  green,  commonly 
scabrous;  in  Graminea3  minute, 
hyaline,  scale-like  organs  at 
the  base  of  the  stamens,  whose 
function  is  the  opening  of  the 
floral  envelope  at  anthesis. 

Scape ^  a  leafless  flower-bearing 
stem  arising  from  the  ground. 

Scarious,  thin,  dry  and  not 
green. 

Scorpoid,  said  of  a  1 -sided  in- 
florescence which  is  circinately 
coiled  in  the  bud. 

Scurf,  small,  bran-like  scales  on 
the  stem  or  leaves. 

Seciiud  leaves  or  flowers,  inserted 
on  (or  turned  to)  one  side  of 
the  stem. 

Sepal,  a  leaf  or  division  of  the 
calvx. 


Septal,  relating  to  a  septum. 

Septicidal,  a  capsule  splitting  be- 
tween the  partitions  of  the 
cells. 

Septum,  a  partition  in  an  ovary 
or  fruit. 

Sericeous,  silky  with  straight  soft 
hail's. 

Series,  successive  rows. 

Serrate,  toothed  or  saw-like,  with 
the  teeth  turned  forward  or  up- 
ward. 

Sessile  leaf,  leaf  without  a  petiole 
and  the  blade  seated  directly 
on  the  stem;  sessile  ovary,  one 
without  a  stipe. 

Set,  a  cluster  or  collection  of 
organs  of  the  same  kind; 
stamens  may  be  disposed  in 
several  clusters  or  sets. 

Setaceous,  bristle-like. 

Setose,  beset  with  bristles. 

Sheath,  in  Graminese,  the  basal 
portion  of  the  leaf,  which 
usually  enwraps  the  stem. 

Sheathing,  where  the  base  of  the 
blade  or  expanded  petiole  com- 
pletely encloses  or  sheathes  the 
stem  for  some  distance  above 
the  node. 

Sierras,  short  phrase  for  Sierra 
Nevada  Mountains,  used  not 
only  in  western  botanical  liter- 
ature but  also  in  the  general 
literature  and  poetrj'  of  Cali- 
fornia. 

Silicle,  a  short  silique  not  much 
longer  than  wide. 

Silique,  a  2-celled  capsule,  several 
times  longer  than  wide,  the 
valves  splitting  from  the  bot- 
tom. 

Simple,  unbranched  or  without 
branches;  leaves  are  simple 
when  the  blade  is  composed  of 
one  piece;  simple  pistil,  of  one 
carpel. 

Sinuate,  with  a  recessed  margin. 
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Sinus,  with  a  1*60688  or  indenta- 
tion, literally  a  bay. 

Smooth,  not  rough,  opposed  to 
scabrous,  echinate,  etc. 

Sordid,  of  a  dull  or  dirty  hue. 

Spadix,  a  spike  with  a  fleshy 
axis. 

Spathaceous,  spathe-like. 

Spathe,  a  bract  enclosing  a  flower 
cluster. 

Spicate,  in  the  form  of  a  spike. 

Spike,  a  flower  cluster  in  which 
the  flowers  are  sessile  and  more 
or  less  densely  arranged  alonac 
the  peduncle. 

Spikelet,  a  secondary  spike;  the 
flower-cluster  of  Grasses. 

Spine,  a  sharp-pointed  hard 
woody  organ. 

Spinescent,  ending  in  a  spine  or 
sharp  rigid  point. 

Spinose,  furnished  with  spines,  as 
the  involucral  bracts  in  the 
head  of  a  Thistle. 

Spur,  a  slender  and  hollow  ex- 
tension or  prolongation  of  some 
part  of  a  flower,  as  the  petal  of 
a  Columbine  or  calyx  of  a 
Larkspur. 

Squamelia,  a  diminutive  scale. 

Stalk  of  a  leaf,  the  petiole. 

Stamen,  one  of  the  male  organs 
of  the  flower. 

Staminafe,  provided  with  or  con- 
taining stamens  but  no  pistils; 
said  of  a  flower  or  plant. 

Siam,lnodium,  a  sterile  stamen, 
usually  one  in  which  the  anther 
is  wholly  obsolete  and  the  fila- 
ment much  developed  or  di- 
lated. 

Stellate,  with  rays  like  those  of  a 
star,  star-shaped. 

Sterile,  barren;  a  stamen  without 
anther  or  an  anther  without 
pollen;  a  flower  without  a 
pistil  or  with  imperfect  pistil; 
ovary  without  good  ovules. 

Stigma^  the  receptive  part  of  the 


style  which  secretes  a  sticky  or 
viscid  substance. 

Stipe,  stalk  by  which  the  ovary 
or  fruit  is  raised  above  the 
receptacle. 

Stipels,  stipules  of  the  leaflet. 

Stipules,  small  supplementary  or- 
gans or  appendages  of  the  leaf, 
borne  in  pairs  at  the  base  of 
the  petiole. 

Stoloniferous,  bearing  stolons. 

Stoma,  mouth-like  opening,  like 
the  partly  opened  lips. 

Stramineous,  straw-like  or  straw- 
colored. 

Striate,  marked  with  longitudi- 
nal lines,  grooves  or  ridges. 

Strict,  close  or  narrow,  closely 
upright  and  straight,  not 
spreading. 

Strigose,  with  straight  appressed 
hairs  or  bristles. 

Strophiole,  an  appendage  near 
the  hilum  of  seeds,  as  in  the 
Bean. 

Sti/le,  the  contmcted  or  slender 
portion  of  a  pistil  between  the 
ovary  and  stigma. 

Stylopodium,  the  enlargement  or 
disk-like  expansion  at  the  base 
of  the  style,  as  in  Umbellif- 
erae. 

Snb',  prefix,  meaning  somewhat, 
or  nearly  or  below,  depending 
upon  the  context. 

Submerged  or  submersed,  grow- 
ing under  water. 

Subulate,  awl-shaped. 

Succulent,  juicy  or  fleshy. 

Suffrutescent ,  somewhat  woody  at 
base,  with  a  persistent  woody 
portion  above  ground. 

Suffruticose,  somewhat  shrubby 
or  shrub-like. 

Superior,  growing  or  placed 
above;  superior  ovary,  one  free 
from  the  calyx;  superior  sta- 
mens or  superior  lip  of  corolla, 
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the  stamen  or  lip  on  the  upper 
side. 

Si/'m?net7'ical,  with  the  same  num- 
ber of  parts  in  each  circle  of 
the  flower  throughout. 

Sympetalous  J  petals  more  or  less 
united  into  one  piece,  so  that 
one  can  not  be  taken  away 
from  the  rest  without  tearing. 

Synsepalouff,  sepals  more  or  less 
united. 

Taproot^  a  single  and  often  strong 
root  descending  perpendicu- 
larly into  the  earth . 

Teratologlcalj  relating  to  mon- 
strosities or  malformations. 

Terete  J  round. 

Ternate,  occurring  or  divided 
into  threes. 

Throat,  the  upper  expanded  por- 
tion or  oritice  of  the  corolla- 
tube. 

Thyrsej  a  close  or  contracted 
ovate  panicle. 

Thyrsoid,  resembling  a  thyrse. 

Tomentose,  covered  with  soft  or 
woolly  hairs. 

Trichotoinous,  forking,  with  the 
three  divisions  from  the  same 
point  and  nearly  equal. 

Trifidj  3-cleft  to  the  middle  or 
somewhat  more  or  less. 

THpinnate,  thrice  pinnate. 

Triquetrous,  3-sided. 

Tinincate,  cut  off  squarely  at  the 
end. 

Tuber,  a  very  much  thickened 
fleshy  and  more  or  less  rounded 
underground  stem. 

Tiibei'ous  root,  when  the  root  or 
its  branches  are  thickened  and 
fleshy. 


Tubular,  shaped  like  a  tube  or 
hollow  cylinder. 

Tufted  stems,  short,  close,  and 
several  or  many  together  from 
the  same  stock. 

Turbinate,  top-shaped. 

Turgid,  distended  or  inflated. 

Umbel,  branches  nearly  equal 
and  proceeding  from  the  same 
point,  so  as  to  form  a  flat- 
topped  cluster. 

Umbellet,  one  of  the  secondary 
umbels  of  a  compound  umbel. 

Umbill-eate,  depressed  in  the  cen- 
ter. 

Undulate,  with  strongly  wavy 
margin,  so  that  the  leaf  is  not 
flat. 

Ungulculate,  furnished  with  a 
claw. 

U7iise.cual,  flowers  containing 
pistils  only,  or  stamens  only. 

Vei7i,  in  a  leaf,  a  branch  of  a 
secondary  rib  or  nerve. 

Ventral,  relating  to  or  borne  on 
the  face. 

Vent r lease,  distended  or  swollen 
on  one  side  and  not  on  an- 
other. 

Versatile,  swinging,  turning 
freely  on  its  support. 

Vitiform   leaves^  grape-vine-like. 

Xerophyte,  a  plant  adapted  to 
live  in  dry  soil,  on  the  desert, 
in  sand  or  on  rocky  ridges, 
chiefly  characterized  by  great 
thickening  of  the  epidermis, 
condensation  of  the  plant  body, 
or  reduction  of  the  leaf  surface. 
Cactus,  Nuttall's  Geanothus, 
Manzanita,  and  Pickeringia 
are  typical  xerophytes. 
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Breweri 120 

falcifolium 119 

lacunosum 120 

monospermum 120 

serratum 120 

unifolium 119 

Allocarya 441 

Oalifornica 443 

var.  stricta 443 

var.  subglochidiata  .   .    .  443 

Chorisiana 442 

diffusa 443 

Greenei 443 

humistrata ^  .  443 

mollis  var.  vestita  ....  442  ' 

salina 442 

stipitata 443 

stricta 443 

trachycarpa 443 

vestita 442 

Allotropa  virgata 367 

Alnus 139 

Oregana 139 

rhonibifolia 139 

rubra 189 

tenuifolia 140 

Alopecurus 40 

Californicus 41 

geniculatus 41 

var.  aristulatus     ....    41 

var.fulvus 41 

var.  robustus    ....        41 

pratensis 40 

Alum  Root 271 

Alyssum 220. 

calycinuni 226 

maritimum 226 

Alyssum,  Small 226 

Aniapola 207 

Amarantace* 172 

Amaranth 173 

Amaranth  Family 172 

Amaranthus      173 

albus 173 

Californicus  .        173 

deflexus  .   * 173 

retroflexus 173 

Ambrosia 646 

psilostachya 646 


AmbrosieaB 488,  545 

Amehinchier 287 

alnifolia 288 

Ammannia 824 

coccinea 824 

humilis 826 

Amrai        851 

majus 852 

Ammophila'^ 47 

arenaria  ' 47 

arundinacea 47 

Amole 121 

Amorpha 298 

hispidula 293 

Amsinckia 447 

collina. 44^ 

echinata 448 

^randi flora    ....  .  449 

intermedia 448 

lycopsoides 44& 

spectabilis 446 

tesselata 448 

AnacardiaceaB 250 

Anagaliis 875 

arvensis      376 

Anaphalis      552 

Margaritacea 552 

var.  occidentalis  .    »    .    .  552 

Andropogon 29 

Sorghum 29 

var.  Halepensis    ....    29 

Andropogoneae 28 

Androsace 376 

septentrionalis 876 

Anemone 198 

Grayi 198 

nemorosa  var.  Qrayi  .  .  .198 
quinquefolia  var.  Grayi  .    ..198 

Anemopsis 162 

Californica 162 

Angelica 855 

Calif ontica 856 

Hendersoni 865 

tomentosa 866 

var.  Californica  ....  866 
var.  elata 866 

Angiosperma^ 26 

Anthemidea> 486,  614 

Anthemis 514 
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Cotula 514 

Anthoxantbum 36 

odoratum 86 

Antirrhinum 896 

Breweri 897 

glandulosum 896 

strictum 897 

vagans    896 

var.  Bolanderi  ....      397 

var.  Breweri 897 

virga 896 

Aphyllon 420 

Californicum 421 

comosum 421 

fascicu  latum 421 

tuberosum 421 

uniflorura 421 

ApiaPtrum 348 

angustifolium 349 

Apium 360 

graveolens 360 

Apiopappus  ericoides  ....  659 

linenrifolius 6'^9 

Apocynaceee 880 

Apocynum 880 

androsaemifolium  var.  pumi- 

lum 880 

cannabinum 881 

pumilum 881 

vestitum 381 

Apple 287 

Aquilogia 194 

truncata 195 

Arabis 218 

blepharophylla 219 

Breweri 220 

glabra 219 

hirsuta 219 

LudoricMua. 219 

perfoiiata 219 

Virginica 219 

Aralia 339 

Californica .339 

Araliu  Family 339 

Araliaeea?  .....    ....  339 

Arbutus 372 

Menziesii 372 

Arceuihobimn  occidentalis  .    ,  366 
Arctostaphylos 370 


Andersoni 871 

flauca 8*72 
lanzanita '871 

nummularis  , 870 

Stanfordiana 871 

tomentosa 371 

Arenaria 167 

Californica 168 

Douglasii 168 

maerophylla 168 

paludicola 168 

palustris 168 

Aristolochia ^  864 

CaKfornica 864 

Aristolochiaceff^  ...    ,   i   .  868 

Armeria 377 

vulgaris 378 

Arnica 611 

discoidea 511 

latifolia 511 

Arnica,  Coast       511 

Arrhenatherum 54 

avenaceiwi 54 

elatius 54 

Arrow-grass,  Common  .  .  .108 
Slender 108 

Arrow-grass  Family    .    .    .    .102 

Arrow-nead 104 

Common .  105 

Sanford 105 

Stockton 105 

Artemisia 616 

biennis 516 

Californica 517 

dracunculoides 517 

heterophylla 516 

pycnocephala 517 

Artichoke 504 

Arundo 58 

Donax 59 

Asarum         363 

caudatum 368 

Hartwegi 364 

Lemmoni 364 

Asclepias 882 

Californica    ...'....  884 

cordi  folia 884 

eriocarpa 383 

FremonU ^"^^ 
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Mcxicana 382 

speciosa 383 

vestita 383 

AsclcpiadaceoB 381 

Ash 386 

Oregon 386 

Ash  Family  :"T': -;--.-  ..    .384 

Asparagus 128 

officinalis '^    .    .  128 

Aspen 139 

Asperella 81 

Californica 81 

Aspj'ella  Californica    .    .     .    .    82 

Aster 565 

Chilensis 566 

var.  invenustus    ....  566 

var.  lentus 566 

var.  media     , 666 

var.  Sonomensis   ....  567 

exilis 567 

InvenuRtuH 566 

lentus      566 

Menziesii 566 

radulinus 665 

Sono7nensw 567 

Aster 565 

Broad-leaved 565 

Common 566 

Purple 566 

Slender  567 

Aster  Tri})e      489,  558 

AstercH' 489,  553 

Astragalus 290 

Breweri 291 

Clevelandi 293 

CrotalariflB 292 

didymocarpus 291 

Douglasii 292 

leucophyllus 291 

Menziesii 292 

nigrcscens         291 

oxyphysus 292 

pycnostachys 292 

tener 291 

Atbysanus 224 

pusillus 224 
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Atriplex 177 

hmcteosa 180 


Californica 180 
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var.  verna 179 

depressa 179 

expansa 179 
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hastata 178 

leucophylla 181 

nodosa 180 

patula 178 

spicata 178 
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Atropis  Californica 67 

Fendleriatia .    67 

Andibertia  grandiflora  .     .    .  461 

hu7nilis 460 

polystachya 460 

stachyoides 460 

Avena 53 

barbata 64 

elntlor 64 

fatua       68 

var.  glabrescens   ....    68 

sativa      54 

Aveneae 48 

Avicularia 168 

Azalea 869 

Western 869 

Azulea 180 

Baby  Blue  Eyes 484 

Baccharis 569 

Douglasii 670 

pilularis     ....!...  670 

vioninea 670 

BaBria 619    ^^ 

carnosa  ....  621 

chrysostoma 621 

Fremonti  ........  620 

gracilis .   .  621 

hirsutula 621 

macrantba '.   .  622 

maritima 620 

microglossa .621 

platycarpha 621 

tenella 620 

uliginosa 621 
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Cotula 514 

Anthoxanthum 36 

odoratum 36 

Antirrhinum 396 

Breweri 397 

glandulosum 396 

strictum 897 

vagans    396 

var.  Bolanderi  ....      397 

var.  Breweri 397 

virga 396 

Aphyllon 420 

Californicum 421 

comosum 421 

fasciculatum 421 

tuberosum 421 

uniflorum 421 

Apiastrum 348 

angustifolium 349 

Apium 360 

graveolens 360 

Aplopappus  ericoides  ....  669 
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Virginica 219 
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Californica .339 

Aralia  Family 339 

Araliacea)  ........  339 

Arbutus 372 

Menziesii 372 
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Arctostaphylos 370 


Andersoni 371 
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lanzanita '371 
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Stanford  iana 371 

tomentosa 371 

Arenaria 167 
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Douglasii 168 

macrophylla 168 

paludicola 168 

palustris 168 
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Armeria 377 
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Arrow-grass,  Common  .  .  .  103 
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Common 105 

Sanford 106 

Stockton 106 

Artemisia 616 

biennis 616 

Californica 517 

dracunculoides 517 

heterophylla 516 

pycnocephala 517 

Artichoke 504 

Arundo 58 

Donax 69 

Asarum         363 

caudatum 363 

Hartwegi 364 

Lemmoni 364 

Asclepias 382 

Californica    ...'....  384 

cordifolia 384 

eriocarpa 383 

Fremonti 383 


chryfiinthenioides    ....  53T 

Duuglasii 638 

var.  oligocbtetus  ....  586 

ele^ans 636 

Frenionti 638 

gulliirdi<3deB 637 

gtanduluBua 636 

var.  heterotricliufl    .  .  ,  536 

hieracioides 537 

hispidua 636 

nemoTOBUB 537 

nutans 538 

pentaehdstuB 637 

pliitvgliisBua 687 

Blephkrizonia £34 

laxa 635 

plumosB 635 

Blessed  ThisUe 503 

Blite,  Coaat 176 

Sea 182 

Blood-root .  336 

BloomerJH 118 

aurea 118 

Bloomevia,  Gtolden 118 

Blue  Curls 463 

Blue  Dicks .    .  117 

Blue-eyed  Grass 129 

Blue-grass,  Kentucky     ...    66 

Bog  Asphodel  . 124 

Bolsduvalia 829 

bipartita 826 

campestris 830 

cleistogama 330 

densiflora 829 

var,  imbricata 330 

var,  montaoua 330 

glabella 830 

fltricta 830 

Bolelia 480 

concolor 481 

var.  tricolor 481 

ouspidata 481 

elegans 480 

humilis 483 

insignU 480 

omatifsima 481 

pulcbella 481 

tricoUrr 481 


Borage  Family 440 

Buraginaceie 440 

Boscbniakia Vii 

etrubilacea 422 

Bottle-brush,  California     .    .    81 

Bottle-brusb-grass 81 

Bowlesift 8*2 

lobata     842 

Box  Elder 252 

Boykinia 269 

elaU 269 

major 269 

Brassica 216 

alba 217 

arvensis 217 

campestris 216 

nigra 217 

Sinapiatram 217 

Br«vogrtia 114 

Ida-Maia 114 

Brickellia 671 

Briektllia  Califomiai.    ...  571 

Bristly  Oi-ltfngue 492 

Briza 64 

maxima 64 

media 64 

minor 64 

Brodifxa  capitata 117 

congeata        117 

.  grandiflcra    . 117 

ixioidea 117 

lacUa 118 

laxa 117 

mimrr 116 

peduncalaris 118 

ierrestris 116 

volubilis 116 

Brodiiea 114 

Gulden 117 

Harvest 116 

Twining 116 

White 118. 

Brome,  Nodding 71 

Red '  .   .    71 

Soft 71 

Brome-grass 70 

BromuB ■    ■    70 

barbaij)idpif    ..,.,.,    62 
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hordeaceus 71 

var.  glabrescens   ....    72 

IsBvipes ■  .   .    71 

mar^inatus 72 

maximus 71 

mollis 72 

rigidus 71 

rubens 71 

Broncho-grass  .......    71 

Brooklime 411 

Brook  weed 374 

Broom-rape 420 

Naked 421 

Broom- rape  Family    ....  420 

Brunella 466 

vulgaris 456 

Buck-bean 378 

Buckeye    . 261 

Buckeye  Family 261 

Buckthorn 268 

Buckthorn  Family 258 

Buckwheat  Family    .    .    .    .148 

Bulrush 86 

Olney's 87 

Panicled 88 

Salt-marsh 87 

Bunch-berry     . 361 

Bunch-grass,    Feather    ...    89 

Bunch-grasses 38 

Bur  Clover 313 

Bur  Marigold 643,  544 

Smaller 544 

Bur-reed 96 

Broad-fruited 96 

Greene's 96 

Simple 97 

Burning  Bush 253 

Butter-and-eggs 397 

Buttercup 199 

Common 20O 

Lobb's 202 

Water 202 

Buttercup  Family 193 

Button   Bush 470 

Button  Snakeroot 342 

CacaMopsis 510 

Nardosmia 510 

Oakile 216 

Americana 216 


Calabazilla 319 

Calais  Kelloggii 494 

Calamagrostis 45 

Aleutica 46 

angusta 46 

fasciculata     ........    47 

purpurascens 45 

rubescens 47 

subflexuosa 46 

sylvatica 46 

Calandrinia 186 

Breweri 185 

caulescens  var.  Menziesii  .  186 

Menziesii 186 

Callichroa  nutans     .....  588 

Calliprora  ixioides 117 

Callitrichaceae 263 

Callitriche 264 

marginata 264 

palustris 264 

Calochortus 110 

albus 113 

amahilis 113 

collinus 112 

lilacinus 112 

luteus 112 

Maweanus 112 

pulchellus 118 

var.  amabilis 113 

splendens Ill 

umbellatus 112 

uniflorus 112 

venustus Ill 

Calycadenia 538 

cephalotes 534 

hispida 534 

multiglandulosa 684 

pauciflora 638 

spicata 634 

truncata 588 

Calycanthacese 190 

Calycanthus      190 

occidentalis 190 

Calypso 188,  184 

borealis 134 

Calyptridium 187 

quadripetalum 188 

umbelWum 188 

Oamass  Plant 121 


692 


INDEX. 


(^amassia 120 

Leichtlinii 121 

Camelina 224 

sativa 224 

Campanula 477 

angustiflora 478 

exigua 478 

linnaeifolia 477 

prenanthoidee 477 

Scouleri      477 

Campanulaceap 476 

Campion 164 

Canary-grass 33,  34 

Gnawed 35 

Lemmon's 35 

Purple 36 

Reed 36 

Small      34 

Southern 34 

Canary-grass  Tribe 33 

Canchalagua         379 

Can4y-grass 60 

Caper  Family 229 

Caper  Spurge 263 

Capparidaceae 229 

Capinfoliaceie 470 

Capriola  Dactylon 66 

Cap&ella     .    .' 223 

Bursa-pastoris 223 

divaricaia 224 

elliptica 224 

procumbeiis 224 

Caraway 352 

Cardamine 222 

eardiophylla 222 

oligosperma 222 

Cardiacs  eallilepis 608 

candidi^sbnas 609 

crassicauliR 506 

cymosus 507 

fontinalis 505 

hydrophilu-a 507 

occidentalis 509 

venustwi 507 

Carex 88 

aquatilis 91 

bifida      90 

Brongniartii 91 

var.  densa 91 


Deweyana 92 

var.  Bolanderi 92 

ecbinata 92 

festiva 92 

globosa 91 

glomerata 91 

marcida 91 

muricata  var.  gracilis    .    .    92 

nudata 91 

obnupta .    91 

paniculata 91 

Pseudo-cyperus  var.  comosa  90 

Sitchensis 91 

veslcaria 90 

Carpet  Weed 188 

Carpet- weed  Family   .   .   .    .188 

Carrot 848 

Carthamus 508 

lanatum 604 

Carum 862 

Gairdneri 362 

Kelloggii 862 

Caryophyllaceae 168 

Cascara  Sagrada 264 

Castanea 146 

chrysophylla 146 

Castanopsis  chrysophylla    .    .146 

Castilleia 411 

affiriis 412 

Donglasli 412 

foliolosa 418 

latifolia 412 

parviflora  var.  Douglasii    .  412 

spiralis 412 

stenantba 412 

Catch-fly 164 

Sleepy 166 

Catnep 465 

Cat's  Ears 118 

Cat-tail      96 

Cat-tail  Family 95 

Caucalis 848 

microcarpa 848 

nodosa 848 

Ceanothus .    .    .  264 

crassifolius 268 

cuneatus 267 

dentatus 257 

divergens 269 


foliusiu 266 

incanus 267 

integerrimug 256 

Jepsonii 268 

KpitlOBus 25" 
,rryi 256 

proatratus 258 

var.  divergena 258 

purpurea 268 

rigidiu 268 

sorediatuB 257 

thyreiflonja 250 

velutinus 256 

var.  lavigatus 256 

Geaiiothus,  Nuttall'a   ....  257 

Cedar      24 

CeUetracea' 252 

Celery,  Common 850 

Centaurea 602 

CftlcTtrapa     60H 

Melitenaia 602 

Saliiiantica 608 

soUtitiftlu 608 

Centromadia 632 

Fitchii 682 

Pai-ryi 682 

pungenB     632 

var.  Parryt 632 

Cephslanthnt 470 

occidentalii 470 

pilosui 

visooii 
Cerasus 

demissa 

emarginata 

ilicifolia     

CtinfiiclUoa  breetaritiaia 
OeratophyllaoeEe  .... 
Ceratophylluni     .... 

demenum 

occidentalis  ..... 
CercocarpuB 

betulMbliua  ..... 
Ohtenactis 

Douglasii 


glabriuBcula 526 

gracilenta 626 

Eeterocarpha 526 

lanosa 625 

NevadensiB 526 

ChieWchlott 82 

glsuca 38 

Chamisal 277 

Chamiso 277 

Chamomile 514 

Charlock 217 

Jointed 218 

Checker-bloom,  "Wiid     ...  240 

(.'lKnop(K3ii.fe« 174 

Chern.ptniiuiii 176 

album 175 

ambroeioides 176 

Hnthelminticuro 176 

BottTB 17l! 

Californicum 177 

mHliifidum 177 

murale 17(1 

rubrum 170 

Cherry 285 

Red 286 

CbeBtniit 146 

Chia 460 

Chickwecd 167 

Common 167 

Field 16fi 

Mouee-ear 106 

Chicory 490 

Chicory  Tribe 488,  490 

Chimaphila       867 

Menziesii 8(18 

umbellata 868 

Chinese  Houses S99 

Chinook  Liquorice 3111 

Chinq^napin 145 

Chlondeee 56 

Chlorogalum 121 

iin(;usti  folium 121 

pomeridianum 121 

Choke-Cberry,  Wertern     .    .  286 

ChoripeUlne  '. 186 

Chorisanthe 149 

Clevelandi 161 

fumidata    .... 
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Douglasii 150 

var.  diSliaa 161 

membnkDacea 150 

pungens     151 

robueta       160 

uniariaUts 161 

valida 150 

Chriatmafl  Berry 287 

Chrj-santlieiniim 616 

Leucanthemuni 616 

segetum 616 

Cbrysantliemuni,  Com  .   .    .  616 

Uhrysopeta     .   . 657 

whiouie^ 657 

Orogana 658 

YKr,  rudU 568 

Kcafiliflom 558 

villoBa 667 

v«r.  Bolanderi 567 

var.  ©chioides 567 

var.  Beesiliflora 568 

Cichoriea) 483,  490 

Cichorium *90 

Intybus 490 

Ckuta 851 

Bolanderi 351 

Cnlifm-nica 861 

viroaa  var.  Californica   .   .  851 

Circiea 388 

Pnciflca 338 

Cirsium      504 

Andreweii 506 

Brewari  607 

Califomicum 608 

callilepe 607 

Coulteri 508 

crassicaule 606 

i^ule 506 

fontinale 506 

hydrophilum 507 

lanceolfttum 505 

oroidentale 609 

ijuercetoruDV 607 

rem  fiti  folium 608 

Ciglarese 283 

Olarkia 881 

Breweri 332 


elegaiia 381 

tjrandijiora 332 

rhomtoidea 331 

Xantiana 83a 

(Uaytonia  diffusa 187 

gypnophUoidti 186 

tiiAigena 186 

perfoliala 186 

Siiirtea 166 

apnihulata      187 

Cleaver* 467 

Clematis 197 

laeiantha 197 

liguaticifoIJa. 198 

Cloixiatis,  Hill 198 

Large-flowered 187 

Cleomella      229 

obtusifolia 229 

Clirtonia 126 

Andrewsiana 125 

uniflora 126 

Clot  bur,  Spiny, 547 

Clover 304 

Red 307 

Sour. 310 

Sweet 312 

Club-rush 86 

Dwarf. 87 

Slender 86 

Oiiic-UB 503 

benediotus 608 

Cnienn  AtidTewaii 606 

Breweri 507 

CalifornKUt 608 

eduiiH 606 

quereeiortan ;   .  507 

remoiifoliKi 508 

Cockl«  Bur. 546 

Coffee  Berry 264 

Colcoaantbiu 671 

Califomious 671 

Cdlinsia 898 

arveiiais 898 

bartiisfolia 899 

bicolor 899 

Pranaiseana 899 

Oreenei  .........  400 

sparsiflora 898 

var.  arvensis 898 


■.  Prandscann  ....  S99 

jria 809 

CoUomia 423 

gitioidfs  . 423 

yrixcHia i'2a 

gnindiflora 428 

heKniphyllik 424 

Coltsf.Kit,  Sweet 50« 

Columbine 195 

CompoaitiB 482 

Coniferio 18 

Conium 849 

niatuiatuni 849 

CoQvolvulaceM 885 

Oonvi'lvuJu? 886 

arvensii 888 

titniinpAUua 387 

lutc.lua     887 

var.  purpurascenB    .   .    .  888 

var.  Solanensis 888 

pentupetaluides S88  . 

senium 887 

Solilunella 886 

auhacaulis 887 

villoaus 887 

Copa  de  Oro 2-'7 

Co™ili>rhiKa 184 

BijrElovii 184 

niultiflora 184 

Coral-root 184 

Cord-grasB 86 

fiii-i/ylanfhuii  mta-itimua    .    .  41 7 

iHi'illh 417 

piliunis ...  416 

CorPthroRj-ne 668 

crenpitoaa 666 

Califorrica 6B5 

var.  obovat* 665 

Oilifoniiea M6 

flluKiiiifolift 684 

Isucophylla 664 

obovaia 685 

»i«cidul» 664 

var.  Greenei 664 

-  Corn  Cockle 166 

Corn  Gromwrtl 441 

Cofn  Speedwell 411 

Corn  Spurrey  171 

Cornaeeai 860 


Cornel ) 

Cnrnus J 

Oclifornica 1 

Caiiadensii I 

glabrala J 

Greenei I 

Oreenei ) 

Muttoim 1 

pulicscena  var.  Colifornica .  i 

WSEilU i 

Torrayi 1 

Conmopue i 

Buellii    .'.'.'.'.'.'.'.'.  l 

Corj'laceiB      , 

Corylui 

niatrata  var.  Califoniica  . 
Cotton-batting  Plant  ....  I 
Cotton -sedge 

Slender  .....'.... 
Cottonwood 

Balsam ' 

Ulack      

Cotula !  ,       .  .  i 

australis I 

coronnpifolia < 

Cotyledon ! 

cseapitosa ' 

var.  paniculata     .    .   .   .  ' 

farinoBB ! 

laia i 

var.  Setchellii ! 

Plaitiana ! 

Cow  Herb 

Cow  Parsnip J 

Crab  Apple,  Oregon   ..,,'. 

Crab  grau 

Crsneabill ! 

Cr&ntzia ) 

Cranulaceie  ........' 

Grstsejtus '. 

rivularis ' 

Cream-cups ! 

Ci«am  Sace '. 

Cnpia " 

occidentalia ' 
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Douglasii  .    . 
var.  diffuBa 

meinbranacea 

pungens     .    . 

robusta       .    . 

unianstata     . 

valida     .    .    . 
Christmas  Berry 
Chrvfianlhemum 

Lrjucantbemum 

tie^etum      .   . 
Chrysanthemum, 
CbrysopiB     . 

erhioideM     . 

Or*}K*na     ., 
var.  rudis 

rudin  ,    .    . 

HeMiliJlora 

villfMa     .    . 
var.  Bolj*' 
var.  eclii 
var.  ae-^ 
Cichoriew 
Cicboriui' 

Intvb!^ 
Oicutti 

Bo1:  = 
Cnt 

vi' 

Cir- 


l-v 


Cor 


( 


conrinnn 


apitrsiflora 

Evening-Primrose  Family 

Evening  Snow 

Everlasting 

Calirurnis 

Pearly 

Pink' 

Small-beaded 

EvorlMStint;  Tribe    .    .    .  4( 

Pai'iiltHJiii'Jii! 

Fairy  iTelk 

Fairy  Lantern 

False  Aluni  Root    .    .   .    . 

FalkeFlai 

False  Hellebore 

False  Loose-atrift    .    .    .    . 

FaUe  Lupine 

False  Mallow 

False  Mitre-wort     .   .   ,    . 

False  Pimpernel 

FaUe  Solomon's  Seal  .   ,   , 

Fennel,  Sweet 

Fescue,  Califoruia   .    .   .    . 

Red 

Squirrel-tail 

Western 

Fescue-grass 

Fescue  Tribe 

Califomit-a 

deiiticulata 

var.  pauciSora     .   .   , 

Mvunis 

Var.  cilitia 

var.  sciuroide?  .   .  .   . 

leabi^ln 

uriHroidfx 

Featucew 

Field  Cbiekweed      '.'.,'. 

Field  ifadder 

Fijr  Slariftold 

Fig.  S,.a 

Figwort  

Figwort  Family  ,   ,   ,   ,   . 


649 


.  661 
.652 
.  651 
.  551 
1,547 
.  190 
.  127 
.  113 
,  270 
.  224 
.  122 
.326 
.289 
.241 
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Oressa 388 

Cretica 388 

Cress,  Hoary 226 

Croton 261 

Oalifornicus 261 

Cruciferaa 210 

Cryptanthe 444 

ambigua 444 

flaccida 445 

Jonesii 445 

leiocarpa 445 

micromeres 445 

micros  tacliy  6 445 

muriculata 444 

Torreyana      446 

Cucurbita 319 

foetidissima 319 

pahnata 819 

Cucurl)itace8B 319 

Cudweed 550 

Lowland    .    , 551 

Purple 651 

Cupressus 25 

Goveniana     .......    25 

Macnabiana 25 

macrocarpa 26 

CupulifersB 141 

Currant 272 

Flowering 273 

Cuscuta 388 

arvensis 389 

Californica 389 

salina 389 

subinclusa 389 

Cycladenia 881 

humilis 381 

Cynara 604 

Scolymus 604 

Cynareaj 484,  602 

Cynodon 66 

Dactylon 56 

CynogloBsum 449 

grande    450 

Cyperacero 83 

Cyperus 84 

aristatus 84 

diandrus  var.  castaneus   .    .  84 

erythrorbizos 86 

serrulatus 84 


I   Cypress -i-  25 

]       Gowen 25 

McNab 25 

I       Monterey 26 

I   Cypripedium 180 

I       Californicum 131 

montanum 181 

;   Cypselea 189 

bumifusa 189 

Dactylis 64 

glomerata 66 

Daisy      664 

Seaside 668 

Dantbonia 66 

Californica 66 

Darnel 76 

Poison 76 

Datisca 321 

glomerata 321 

Datisca  Family 321 

Datisca 321 

Datura 391 

.    meteloides 392 

Stramonium 392 

Tatula 892 

Daucus  347 

Carota ;   ...  348 

pusillus 347 

Deer-weed 804 

Delphinium 196 

Californicum 195 

decorum 196 

besperium 196 

Menziesii 197 

nudicaule 197 

recurvatum 196 

variegatum 196 

var.  apiculatum    .    .   .    .196 

Dendromecon 206 

rigidum 206 

Dentaria 221 

Californica 222 

cardiopbylla 222 

integrifolia 221 

var.  Californica    ....  222 

Descbampsia     .......    60 

calycina 61 

elongata .    61 

var.  ciliata 61 
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var.  tenuis    .....    51 

holciformis 60 

Dewey  a  Hariwegi 850 

Kellxiggii 350 

Dicentra 209 

chrysantha 210 

formosa .  210 

Dichondra. 386 

repens     386 

Dicotyledons 135 

Diplacus 402 

glutinosus 402 

Dipsaceap 475 

Dii>sacus 47(> 

fuUonum 476 

svlvestris 476 

Dirca 259 

oiH'identalis 260 

Disporum 127 

Hookeri 127 

Menziesii 127 

Distich  lis 63^ 

fHoritima 63* 

spicata 63 

Ditch-grass 100 

Dock 156 

Bitter 157 

Curly      157 

Fiddle 157 

Golden 158 

Green 157 

AVestern 156 

Willow-leaved 157 

Dodder 388 

Dodecatheon 376 

Hendersoni 376 

patulum 877 

var.  gracile 377 

var.  Bernalium    ....  877 
Dogbane  Family  ..;...  880 

Dog-fennel        514 

Dog's-tooth  grass 56 

Dog  Violet 231 

Dogwood 860 

Nuttall's 861 

Dogw(K)d  Family 360 

Dormidera 207 

Downingla  elegans 480 

pulehelh 481 


Duckweed 97 

Gibbous 98 

Ivy-leaved 98 

Smaller 98 

Duckweed  Family 97 

Dune  Tansy 616 

Durango  Root 821 

Duravia 158 

Dutchman's  Breeches     .   .    .  209 

Dutchman's  Pipe 864 

Dyer's  Weed 230 

Kchinocystis 319 

fabacea 320 

var.  agrestis 320 

macrocarpa 820 

Marah 820 

Watsonii 321 

Bolipta 540 

alba 640 

Eel-grass 101 

Pacific 102 

Torrey's 102 

Elatinaceae 234 

Elatine 234 

brachysperma 234 

Californica 234 

Elder 470 

Eleocharis 85 

acicularis   ........    85 

palustris 85 

Ellisia 435 

chrysanthemifolia    ....  435 

membranacea 435 

Elymus 76 

angustifolius 80 

var.  caespitosus     ....    81 

arenarius 77 

condensatus 78 

divergens 80 

glaucus 78 

var.  breviaristatus  ...    79 

var.  Jepeonii 79 

var.  maxim  us 79 

var.  tenuis 79 

bispidulus 79 

pubescens  ........    78 

Sibiricus 80 

Sitanion 81 

tritico\dft%  ..,.-..•.  '^'^ 


Bmez  auftimlis 1C6 

Etnmenanthe 489 

penduliQont 480 

Snchanler'a  Mightobad*     .   .  S38 

£ncina 148 

Epilubium 827 

adenocaulon    var.   occiden- 
lale  827 

Californicum 827 

buIoBericeum 826 

var.  Bioiettii'  .'.'.'.'.  Z2S 

var.  foliosum 328 

obcordatum 329 

paniculatum 328 

ipieatum 329 

Watooni 828 

Epipactii 132 

gi^ntea 132 

Eragroatis 69 

hyproid«B 60 

mtyor      TO 

var.  megastacbra  ...  60 
po/Eoidea  var.  megattaehyo  .  60 
reptans 60 

Eremocarpus 260 

Betigerufl 260 

EricBtea) 867 

Erieameria 569 

ftrbnrescena 659 

ericoides     ........  659 

Erlgeron 867 

angustatui    .  , 569 

Canadensis    .   } 567 

folioaus 668 

glaucus 668 

inomatus 569 

vw.  Eioletti 569 

Tar.  viicldului 669 

inomaiaa  Tur,  angtuiaiua  ,  669 

miser  669 

Philftdelphicua 568 

SHlchellii 868 

supples 668 

Briodictyon 440 

Culifornieutn 440 

ffliiiinonum 440 


BiiogODum 

angulosum    .... 

cumporitum  .... 

dasyanthemum     .   . 

var  JepsoDi     .   . 

hirti/lortim     .    .    ,    , 

Istifoliam 

Norirmi 

nudum  ...... 

var.  oblongifoiium 

■Cellatura 

trachygonuTn     .    ,    . 

virgatum li 

Wrightii  var.  trachjgonum  11 

Briophorum ) 

Kraoile 1 

EHi>pbyllum .5! 

aracbnoideum 6' 

oonfertiBiirum 61 

idoneum 61 

Jepsonii 5' 

iHnatum  var.  grandiflonim.  6: 
itiechadi  folium 6: 

Erodium 2- 

Butrya 2- 

G,i:fo.-nirum 2- 

okutarium 2- 

macro  pby  Hum 2' 

var.  Californicum  .  .  .2'. 
moschalum 2' 

Eryngium 3- 

armatum 3^ 

articulatura 3' 

Californicum 3' 

Hiirkneatii 3' 

petivlaium 3' 

Vaseyi 8' 

Eryngo,  Point  Beyes  ....  3' 
Vasey'8 3' 

Erysimum 2 

asperum 2' 

Californicum 2 

CBpJtatum 2 

grandijiortitit 2 


BrvthrEM 879 

Mubleobei^i ST9 

tricantbii 878 

Erythronium 110 

grandiflorum 110 

Bsrhbcholtzia 206 

ambi^ua 208 

ciEspitosa 208 

Californicft 207 

var,  arabigua 208 

v»r.  compacta 208 

var,  orocea 207 

vKr.  Douglaeii  ....      208 

eompacta 208 

eroeea 207 

Douglami 208 

TbnmbipetaU 208 

Escobilla 503 

Baciibita,  Common 414 

Purple 414 

Eueharidum   ' 831 

BreiBeri      382 

cincinnum      332 

Euclarkia 331 

Kucnijrmiu 253 

occidentalie 263 

EupabiriesB  ......  *90,  670 

Eupatory  Triba  ....  4B0,  570 

Eupharbia      ....         .    .    .  2f>l 

diptyosperniB 263 

exig'utt 2(13 

bypericifolia 2ti2 

Lathyris 263 

leptocera 268 

macukU .'  2112 

ocellata 262 

uceidentalia 262 

Peplus 263 

rugalom 2(i2 

serpyllifolia 2112 

var,  consanguinea   .    .    .  262 
var..  Qcciden  talis  ....  262   i 
var.  ruguloia    .    .    ...    .262   ■■ 

Euphorbiacew 260   | 

EuRidalccft 289 

Eitt/iimiia  ocuidtntaCis     ,   .   .  5«iO 

Evax 549 

iKaulii 549 

cauleacetii     549 

var.  bumilis 549 


BparaiHora 5 

Evening- Primrose  Familj    .  8 

Evening  Snow 4 

Everlasting 6 

California 5 

Pearly 6 

Pink 6 

Small-beaded 6 

EverlaBting  Tribe    .    .    .  488,  5 

Piu^ully  Unions 1 

Pairy  frells       1' 

Fairy  Lantern 1 

Pulse  Alunj  Root 2 

Palhe  Flai 2 

False  Hellebore 1 

False  Loose-strife 3 

False  Liipine 2 

False  Mallow 2 

False  Mitre- wort 2 

False  Pimpernel 2 

False  Solomon's  Seal  .  .  .  .  1 
Fennel,  Sweet  .,.-....  3 
Fescue,  California 

Red 

Squirrel-tail 

Western 

Fescue-grass 

Fescue  Tribe 

Featucft 

Californica 

denticulata 

micPOBtachys 

var.  pauciflora     .... 
Myuros 

var.  sciuToides 

oeina  var.  rubra 

icdbrella 

aeiaroides  

Pestuceie 

Ficoides I 

Field  Cbickweed 1 

Field  Madder 4 

Pi^  Marigold 1 

Fig.  Sea 1 

Figwort 4 

Figwort  Family 3 

Filago ^ 


Californica 650 

Galtica 550 

FiUree 247 

Bed-stemmed 248 

Pimbristjlia 86 

apua    .  T-; 86 

miliaeea S6 

Fingec-gmas  Tribe 55 

Fir 20 

Bed 20 

Firecrackers,  Ida  Hay's-  .   .  114 

Fire-weed 329 

Five  Finger 281 

Flag 128 

Flan 248 

Blue  . 243 

Flax  Family 243 

Pleabane 567 

Salt  Marah 55fl 

Flcerkea 248 

Douglasii 248 

Flowering  Pern 204 

F(cniealum 354 

vulgare 365 

Foi^el-me-not 441 

Four-o'clock  Family  ....  183 

YoxUlU 40,  83 

Bristly 33 

California 41 

Meadow 40 

Water 41 

Fragaria 280 

CaliftirniGa 280 

Chileneis 281 

Frankenia 1((2 

Krandifolia    ._ 163 

Fniiikenia  J'aiuily 102 

FrankeniaoeiP 162 

Franseria 54(i 

liiiunnatifida 546 

Chamigaonla 646 

Prason) :   ....  878 

nitida S78 

Bpouloaii 378 

FraxiiiiiB ■  .  385 

dipetata 385 

Oreguna a85 

Premontiu 236 

Californica 236 


Fringe-pod 226 

Pritillaria 107 

agrestii 109 

bMom 108 

coccinea 108 

lanceolate 108 

lanceolala  var.  graeilia   ,   ,  108 

liliacea 109 

mutioa 108,  877 

var.  gracilis 108 

pluriflora 107 

Fntillaria 

Pink 107 

Scarlet 108 

White 109 

Fuller's  Teasel 476 

PumariacesB 209 

Fumitory  Family    .   .       ,    ,  209 

tiulingale 84 

Galium 467 

AndrewBii      ....  469 

mifflUam 468 

Aparine 468 

Bolanderi 469 

Californioum 469 

Nuttallii 469 

Parisienae 468 

tricorne 468 

trifidum 468 

triflonim 468 

Galium,  California      .    ...  469 

Com 468 

Wall 468 

Garden  Balm 462 

Garrya 362 

budfolia 368 

elliptioa 362 

Fremonti 363 

Garrjacem 362 

Oastridium 44 

ii'iniraU 46 

leiidigerum 46 

Guultheria     . 878 

Sliallon 378 

Gayophytura 325 

Gentian 878 

Gentian  Family 878 

Gentiana  378 

Oregana 379 


tiejitiuuacou Slii 

Qeraniacese   .,,'.,,,.  24o 

Oeranium 246 

Carol  inianum 246 

diaaectum 240 

molle 246 

pKrviBonim  .,.;...  246 

pilosum 246 

tieranium,  Cftrolins  ....  24t> 

Common    , 246 

Oeranium  Tamily 245 

Gilia 424 

achillefefolU -iie 

ambigua 430 

atractyloldes 428 

eapitata 426 

ciliata 432 

cotuloefolis 

diclioionui 

gracilU 

Beterodoia 438 

latiflora 

leucocephalB 427 

tiniflOT-a      430 

niellita 428 

micrantha      431 

multieaulis 426 

proHtrata 427 

pubesceiiB  .        ...  4:i8 

pnnill/i        4S0 

Raiiani 431 

BquaiToaa 428 

teaella  482 

tricolor 426 

virgata  var.  floribunda   .    .  42fi 

visvidula 429 

Gilia  Family     , 422 

fiinaeng  33S 

Oithopsia 479 

diffusa 479 

Bp«cularioidea 479 

var.  diffUu "" 

Glaeawort 

G1aux 

Glohe  Tulipi'White  .... 


<Jlycei-ia  paiiciJUirti      .    .   .    .    6H 

Glycyrrhiza 298 

fepidola  var.  glutinosa  .    ,  293 

Gnapbalium      560 

Chilenge &62 

decurreiiE     var.     Califorui- 

cum Ml 

injcrucophalum 561 

imlufitre  661 

var   nnnum 651 

purpureuni        861 

rnriKiBisaililum 661 

Sui-eiigelii 662 

Godelia 882 

albeaceDB 334 

var.  micropetala  ....  334 

aniteoa 383 

var.  concolor 834 

biloba 333 

epilnbioidcs 333 

lepids 385 

var.  Amotti      ....      335 

niia-opetala 334 

quadrivulnera 334 

var.  tenella 384 

(ei,6/;a 884 

Gold  Fields 619 

Golden  EgM 886 

GoUenMiyecl  Grass ISO 

Golden  Lily  Bell 118 

Golden  Kod 560 

Coast 561 

Common 561 

■Western 580 

Golden  Thistle 490 

Golden-top 65 

Oomp/ioearp-aa  infritifoUiii<     .  384 

piii-pui'oacetia 384 

(ojiientosfis 384 

Goodyera 138 

MenEieaii       133 

Gooseberry    .- .272 

CaiSon 274 

Hillside 274 

Straggly 278 

Victor's      278 

Goosefoot 175 

Nettle-leaved 176 

White 175 
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Goosefoot  Family 174 

Gk)08e-gras8  ......  281,  468 

Gourd  Family .819 

Gramineee    . ' .26 

Grape 259 

Grass  Family 26 

Grass  Nuts 117 

Grass  of  ParnasBus 271 

Grass-wrack 101 

Gratiola 409 

ebracteata 409 

Grease- wood 277 

Kern 181 

Grindelia 564 

camporum 555 

cuneifolia 555 

var.  paludosa 556 

pnhidosa         556 

patens 554 

procera 5')5 

robusta 554 

var.  Davyi 554 

var.  maritima 554 

var.  patens 554 

rubricaulis 555 

Ground  Iris 129 

Groundsel 511 

Common 502 

Groundsel  Tribe  ....  485,  509 

Gum  Plant 554 

Gutierrezia 558 

Californica 553 

Gymnospermae      17 

Gym^iosticmn  Califcymicum    .    82 

Habenaria 131 

elegans 131 

leucostachys  • 132 

maritima 132 

Michaeli 131 

Hair-grass      49 

California 54 

Fine 50 

Silvery 49 

Slender 51 

Halorage* 338 

Hard -grass 73 

Curved       73 

Cylindrical 73 

Hare-bell,  California  ....  477 
Harpa}csLvp\xs 528 


exiguus 52d 

Hawksbeard,  Gray  .    .       .    .  499 

Smooth 49^ 

Hawkweed 498 

Hazel 140 

California 140 

Hazel  Family .140 

Heart's  Ease,  Western   .    .      231 

Heath  Family 367 

Hedera 839 

helix 339 

Hedge  Mustard 215 

Hedge  Nettle 456 

Hedge  Parsley,  Knotted    .    .  848 

Helenpse 486,  518 

Helenium 526 

Bigelovii 526 

puberulum 526 

Heliantheae 487,  540 

Helianthella      548 

Californica .  543 

castanea 543 

Helianthemum 233 

scoparium 233 

Helianthus 542 

annuus 542 

Bolanderi 542 

Californicus 542 

exilis 542 

Heliotrope 441 

Heliotropium 441 

Curassavicum 441 

Hemitomes  congestum   .    .    .  367 
Hemizonella     ...  .    .  529 

minima 629 

parvula 529 

Hemizonia    . 529 

angustifolia   ......    »350 

cltrlna d30 

Clevelandi 530 

congesta 580 

corytnbosa 530 

fasciculata 581 

Fitc/ili 533 

Heermanni 531 

Kelloggii 530 

luzulijefolia 530 

var.  citrina 530 

var,  lutescens 630 

paucifiorn 534 


plamota      : 535 

Tar.  iubplumoaa  ....  5S5 

/tiiiigcH« 682 

Irunaita 633 

virgaU 881 

Hemlock 18,  351 

Western IB 

Henbit 468 

Heracleum 360 

lanatum      860 

Herald  of  Summer  :  ....  388 
Herniarift 171 

pi.ierea       172 

Herpeatis  Eisetii 409 

Hesperalcea      289 

Ifaperevnx  humilin     ....  549 

sparsifiora 640 

Hp^perocnide 148 

tenella 148 

Heterocodon 479 

rariflorum 478 

Hfttn-o/iraba  umtatej-aliii  ,  224 
Heteroeaura 325 

Californica 825 

Heteromeles 286 

arbutifolia 287 

Ueterotheca 566 

grandiflora 567 

Heuchpra 271 

micrantha 271 

pihffiisaima !    .  271 

rubescena 271 

HihUcus 237 

Californicus 287 

Hicracium 498 

slbiflorum     498 

HierochliE 37 

maerophylla 87 

Hill  Brush 617 

Uippuris 888 

vulgaris 388 

Hotr's  Potato 122 

Holcus 48 

lanatus 49 

Holocarpha   ........  581 

niacradenia 682 

Holodiscus 277 

discolor  var.  ariEefolius  ,  .  277 
Holozonia 639 


Olipes 689 

Honeysuckle 472 

CalifomU 478 

Chaparral 478 

Honeysueltle  Family  ....  470 

Hookera lU 

eapitata 117 

coneesta 116 

coronaria 116 

hyacintbina 118 

var.  lacW» ^18 

iiioides" 117 

var.  lugens 117 

laia    .        117 

minor 115 

peduncularis 117 

terrestria 116 

volubjlis 116 

Hop  Tree 24S 

HordesB  .    ; 72 

Hordeum 82 

Oiissottianum    ......    88 

maratimum 63 

var.  Gussonianum    ,    .   ,    88 

nodosum 82 

prafenae 82 

Horehcund 456 

Horketia 

Bolanden 288 

Callfui-niai 282,  283 

var.  w/'iwfl 288 

j'uaca  var.  UHuitoba     ...  288 

Homed  Pondweed 101 

Hornwort 192 

Hornwort  Family 191 

Horso  Chestnut 251 

Horseweed  667 

Hoeaekia  balmmifert     ...  800 

braehyearpa  .   808 

eraimfolia 800 

cytimidai 804 

glabra 804 

gracilis 801 

'yraiidifiora 801 

Heeittuinni 808 

maritima 802 

niidifora. 802 

parmfiora 302 
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Purs/iuma 

rubella 

stipulaiHit 

tonientosa 

Torreyi  

Hound's  Tongue 

Howellia 

limosa 

Huckleberry 

Hydrocotyle      

prolifera .•    .    • 

ranunculoides 

Hydrophyllacea) 

Hydrophyllum 

capitatum  var.  alpinum    . 

occidentale 

Hyperieaceaj    • 

Hypericum 

anagalloides 

concinnum 

formosum  var.  Scouleri  .    . 

mutilum 

Hypochii^ris 

glabra 

radicata      ........ 

Ilysantbes 

gratioloides 

Incense  Cedar 

Indian  Chick-weed     .    .    .    . 
Indian  Hemp 

Common 

Indian  Lettuce 

Indian  Paint  Brush     .    .    .    . 

Indian  Pink 

Indian  Pond  Lily 

Indian  Warrior 

Inside-out  Flower 

Inuleao 488, 

Iridacent^ 

Iris 

Douglasiana 

longipetala 

macrosipbon 

Iris  Family 

Islay 

iHocoma 


arguta 
veneta 


vHr,  arguta 


303 
302 
300 
303 
301 
450 
482 
482 
378 
342 
342 
342 
432 
433 
433 
433 
235 
235 
235 
235 
235 
235 
493 
493 
493 
409 
410 
24 
188 
380 
381 
185 
413 
1H5 
193 
417 
204 
547 
128 
128 
129 
129 
129 
128 
286 
559, 
"iOO 
560 
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var.  vernoQioides     .    .    .  600 

vemonioides 660 

Isopyrum 194 

occidentale 194 

Iva      646 

axillaris 646 

Ivy  839 

Jacob's  Ladder 428 

Jaumea 618 

carnosa 618 

Jerusalem  Oak 176 

Jewel  Flower 214 

Johnson-grass 29 

Jointed  Charlock 218 

Judas  Tree 289 

JuglandaceoB 146 

Juglans 145 

Californvca 146 

JuncacesB  , 92 

Juncaginacese 102 

Juncoides   comosum     ....    96 

Juncus 93 

bufonius 93 

eftusus 94 

var.  Brunneus 94 

falcatus 94 

var.  paniculatus  .    .       .94 

Leseuni 93 

patens 94 

phflBocephalus ^    96 

tenuis 94 

var.  congestus 94 

uncialis 98 

xiphioides      94 

var.  auratus 96 

June  Berry 287 

Juniper 24 

California 26 

Sierra 26. 

Juniperus 24 

Californica 26 

occidentalis 26 

Jussitea 326 

Californica 826 

Kern  Greasewood 181 

Knot-grass 30 

Knotweed,  Common       .    .    .  161 

Koeler-grass 60 

Ctcftted 61 
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Kceleria m 

cristata 61 

var.  longi folia  .....    61 
var.  pubesceiis      ....    61 

Koellia 466 

Californica 465 

LabiataB 452 

Labrador  Tea 369 

Lace-pod 225 

Lactuca     501 

sativa 601 

Scariola 501 

Lady's  Mantle 284 

Lady's  Slipper 180 

Lady's  Thumb 161 

I^ophylla 538 

congesta 539 

filipes 539 

ramosissiiiia 538 

var.  oongestH 539 

Lamarckia *  66 

aurea 66 

Lamium  aiuplexicaule   .   .    .  468 

Larkspur 196 

Coast 196 

Red 197 

Sacramento 196 

Western 196 

LastarriaBa 149 

Chilensis 149 

Lasthenia 519 

CaLifornica 519 

chrysantha 519 

oonjugens 519 

glaberrima 519 

glabrata 519 

var.  Californica    .    .    .    .519 

Lathyrus 297 

Boianderi 298 

CnUfornicHH 298 

Jepsonii 299 

littoralie 298 

pubenUuit 298 

Torreyi 297 

vestitus  var.  puberulus  .    .  298 

Watsoni 298 

Lauraceie 191 

Laurel  Familv 191 

Lavatera    .   ." 287 


assurgentifoHa 237 

Layia 536 

Beach 536 

Layia  calf  i(iiof<.^a      538 

ch/ysanf/it'tnnh/es      ....  637 

elegans 686 

Fretnonti 538 

glandulosa 636 

heterofricha 686 

hieracioidrH 637 

plati/fflosffa 637 

Leather  wood 269 

Western 260 

Ledum 369 

gland  ulosum 369 

Legouzia  hifloni 478 

Leguminosse 288 

Lemna 97 

cyclostasa 98 

gibba 98 

minima 98 

minor 98 

trisulca 98 

Lemnacete 97 

Lemon  Verbena 461 

Leontodon  hiraufum   ....  500 

Lepidium 226 

bipinnatifidura 227 

dictvotum 228 

Draba 226 

latipes 227 

meaiuni 227 

nitiduni 227 

Oreganum 228 

oxYcarpuni 228 

stnctum 228 

Leptosyne 544 

calliopsidea 646 

Stillmani       . 644 

Leptotsenia   ...       ....  366 

Californica 866 

var.  platycarpa    ....  867 

dissecta  .   ! 867 

Lepturus 78 

Boianderi 74 

cylindricus 78 

incurvatus 78 

Lessingia 661 

adenophora 668 


GeFmanMnm 562 

slandulifera 562 

buloleuca 663 

leptoclxU 563 

nana 568 

niniuloaa 562 

rirguu 563 

Lettuce '. 601 

Common 501 

Pricltly 601 

Lewiaia 184 

rediviva 185 

Ubocednta 24 

decurrens 34 

Lilac 

Califoraia 256 

Pany's 266 

Lflna 103 

lubulata 104 

Liliaceie 106 

Lilium 109 

mBritimum 110 

pardalinum 109 

nibeaeenB 110 

Lily 109 

Black      108 

Chaparral     110 

Checker 108 

Coast 110 

Eaiter 110 

Redwood 110 

Riceroot     108 

Tiger 109 

Lilj  Family 106 

Limoaella 408 

aquatiea 408 

LiDaceie 243 

Linanthus     429 

aciculariB 482 

anibiguus 430 

androsaceus  481 

bicolor    432 

Bolanderi 480 

ciliatus 432 

densiflont* 431 

dichgiomus 480 

gr-andiJUmts 431 

liiiiflonig 430 

parviflorua     431 


...      481 

pueillui 4S0 

KaltaDt 431 

rosocetw 481 

Lloaria 887 

CaDadenBiB 397 

vulKBria 8»7 

Unum 243 

adenophyllum 244 

Breweri      24fi 

tSaliromicum 244 

congestum 244 

Lewisii 248 

micranthum 244 

tpergulinuni      244 

Lippia 451 

UnceolaCa 461 

nodiflora 461 

Liquurico  . 293 

Lilhcepermuiu  arvaoM  .    .    .  441 

Liiurd  Tiiil 623 

Lizard-Uil  Family 102 

LoBsa  Family 821 

Loasactfe  821 

Lobelia  Family 479 

LobeliacesB 479 

Loco-weed 2!»0 

Looflingia 171 

M|uari-osa 171 

Lolium 74 

Ualicum 75 

Tnuliijhrum 7-') 

paranne .    75 

var.  Italicum 76 

var-  inultiflorum  ....    75 

var.  tenue 76 

temulentum 76 

var.  arvenae 75 

tenue 75 

Lonicera 472 

Oaliforniea 473 

hispidula  var.  Calirorulca  .  473 
Mspidula  var.  interrupia    .  478 

iDtemipla      473 

var.  subapicata     ....  474 

Involurrata 472 

Loose-strife 328 

Loose-strife  Family     ....  828 
Lopbanthue 45& 


uitiafolius 456   i 

iiopAocAtena  CfaJf/onuM  .   .    I>3   I 

LumnthacMe 3tl6   : 

LotuB 2St9   : 

Ameritainus 8V2  i 

Beiithami S04 

Biuleltii JM4 

cnsBJfulius 8U0 

eriophoniH 803 

formcHissiinus 301    I 

glaber    8U4 

grandiflonu 301 

Heemiaiim 308 

hii-ftiiu» aoa 

humiMnktut 802 

teucophieus 801 

micrunthus 80-2 

salsuginosiu 301 

stipuluris    ........  300 

slngiwu* 802 

vftr.  nudiflorus      ....  302 
pubpinnstiu  var.  Wrangel- 

innus 308   I 

Ttirreji      -SuO 

Wraagelianna 803 

Lousewort 417 

Liirern 813 

Ludwi^s 82C 

pahiatria Z'lf. 

Luina 610 

bypoleuca 511 

Lupine 31B 

LupinuB 313 

affinU 317 

var.  carnosulus     ....  317 

slbifrona 315 

•rhoreuB 814 

iii^or 317 

mrjioWiM         317 

ChamUsonto 815 

di^nsifloruB    - 818 

eminenB 816 

formoBUB 818 

euundus 816 
tifoliu* 816 

littoralis 316 

luteoluB 818 

micnintfaus 817 

var.  UcoloT 817 


VM-.  pMhjlobus   .   .   . 
microCHrpuB 

paehyUAma 

poljiaupiu 

poIjphjFllui 

tritidus 

THritCOlOT , 

var.  coDgeaU    .... 
var.  subMBsilis  .... 

Lycopus 

Americanui 

lucidua 

Ljtbracea- 

Lythrum 

Hdsurgeiu 

CiilifornicuDik 

HyaBoiufoliii 

Madder  Family 

Madia 

var.  anomaja    ,   ,   .   . 

tUimifiAia 

diisitifl.™ 

elegans 

var,  densifolia  .... 

madioides 

Nuttallii , 

radiata   

Madia,  Common 

Woodland 

MadieiD 486 

Madm&a        

MaliKla  Uati 

Mahunia 

Maianthomum 

Infulium  var.  dlUtetUED 
Malflcnthril      

Galirornica 

Cleveland! 

C-'ul»ri 


parvijiora  .... 

.  .  .im 

Meadow-gnui 

66 

Creeping 

Meadow  Rue 

Meaduw  Sweet,  California 

«) 

Lftrge-flowered 

...  238 

.277 

Smitll-flonered 

...  238 

MKonujj^l^  cri^ifolio     .    . 

•m 

Mallow  Family    .  . 

.    .    .236 

kitei-ophylla 

.209 

...  287 

Hedicago 

apicuTatft 

.  812 

rivubris     .... 

.    .   .287 

«13 

Malva 

.    .    .  2S8 

.  313 

borCRliB 

.    .    .288 

.lupulina 

.  813 

pwviflora  .... 

...  238 

maculata 

SIR 

...  238 

Medick 

Black      .   . 

...  241 
...  242 
...  242 

ciilB 

Mfga^-rhaa  Qdifo -nim     . 

S20 

...  242 
...  242 
...  242 

820 

vht.  eeroophonim 

bulbom 

fi2 

Californica 

...  242 

.    «1 

Manna-grass     .   .    . 

Torreyana 

...    68 

Melil-graM 

.    61 

Uan  Root,  CommoD 

em 

.    .   .820 

Slender 

.    61 

Manzanita     .... 

.   .    .370 

Torrey's 

.    62 

...  371 

Mehlot 

Myacoma  .    .       . 

...  371 

White 

312 

.    .    .251 

Yellow 

.  812 

.    .    .252 

Melilotus 

812 

Sierra 

,   alb»     

Indica 

Vine 

.  312 

Maple  Family  .   .    . 

...  251 

Melissa 

462 

.    .   .  888 

officinalis 

.462 

Hariposa  Lilv  .    .    . 
White    . 

.  110,  111 

Mentha 

,  4«B 

CaiiadenBJB 

citrata     

,  466 

Yellow 

...  112 

.467 

.    -    .455 

piperita 

Pulegium 

467 

vulgare 

...  465 

4(m 

Marsh  Dodder     .    . 

.    .    .889 

Marah  Mallow     .    . 

.    .   .287 

467 

Marah  Pennywort  . 

...  342 

Mentzelia 

.  822 

Marsh  Boaemary      . 

.   .     -378 

affinis 

322 

Matricaria     .... 

...  615 

dispersa 

322 

discoidea    .... 

.    .     -615 

gracilenCa 

hevicHUlla 

.  828 

occidenlaliB    .    .    . 

...  515 

82S 

Mayweed 

.    .    .514 

Lindleyi    

328 

Mayweed  Tdbe  .   .    . 

.  486,  614 

.  822 

Meadow  Foam     .   . 

.    .    :248 

Menyanthes 

.878 

trifoIiKtii 878  I 

MeaembryanttiemurQ  ....  190  I 

liequilalerale 190  j 

Mesquit-graife 40- 

MeicieBTi  Teii 17(1 

Mezereum  Fainil; 25a 

Hicrocalft 879 

quadrangularii 380   . 

Micromeria    . 4H8 

ChamissoiiiB J   .  483   , 

Daugliiaii 488    : 

purpurea 480 

Micropus 647   | 

ttiiiphtbolua 547 

Cafifoniieus M7    j 

Microseris .  494   • 


r.  ten  el  In   . 


Bigelovil 496 

Holanderi 497 

Douglaaii 495 

elegane 495 

Liidtr.iiui 495 

intermedia 496 

lAmlla/i 484 

linearifolia 494 

maernrhirta 494 

proeffii 497 

'     '■  .  4!W 


eat.  S/ilimani _. 

Hinroiferh  Galiforniea  ,   .   .  -IBJ 
Mignonott«   .    .' -iSO 

Cummon 2S0 

White 280 

Mienodette  Family         .  280 

Milfoil 514 

Uilk-mitidi'  .  .  221 

Milk  Thistle    .   .  609 

Uilkweed 8fi2 

Milkweed  Familj 881 

Milkwort  ....  248 

Se» 375 

Millet    ....  31 

Millet  Tribe 29 

Mimatanthe 408 

piltwa 40B 


HIiuuluH 402 

androsaueus 406 

angUBtatus 408 

arvensia 407 

Bulatideri 404 

cardinalia 406 

Uun^oni 404 

exilta 406 

floribundui 407 

</lai-eu3>ui 407 

ffuttafu^ 406 

mcuitspicuuii  var  iatUUrui  ,  406 

inodtoiia 408 

Kelloggii 404 

var.  parviflorua    ,    .   ,    ,  404 

Langsdorflii-. 406 

var.  arvenais 407 

var.  GalifurnicuDi    ,    .   .  407 

var.  gntDdis 407 

var.  _gutt*tu8 406 

var.  ineignis 407 

var,  naautuB      407 

latidenB 406 

Laynece      405 

httf.iia 40(i 

nioBchatua  tw.  geMilifollu8.40K 

naautim 407 

Rattani 406 

nibelluB 406 

gubunilloruF 404 

tricolor 404 

Miner's  Lettuce  .    .  186 

Mint 466 

Mint  Painilv 462 

Mitiiioii   B-iiu 108 

Mistletoe 865 

Common 366 

Pine 366 

Tellow 366 

Mistletoe  Familj 366 

Mock  Orange 319 

Mobavea 894 

Mollugo 188 

verticillata         188 

Honardella 463 

Breweri     464 

candicanB 464 

DouglBEii 464 

iMioeoIkU 464 
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leucocephala 464 

undulata 464 

villosa    .    * 465 

var.  interior 466 

viridis 465 

Monkey-flower 402 

Bush 402 

Monniera  .       409 

rotuadifolia  var.  Eiseni.    .  409 
Monocotyledong  ......    26 

Monolopia     , 622 

gracilens 522 

major 522 

Montia   . 185 

Chamissonis 187 

diffusa    .   .   .   ; 187 

fontana 187 

gypsophiloidee      186 

parvifolia 187 

perfoliate 186 

var.  nubigena  .    .  186 

Sibirica 186 

spathulate 186 

Morning-glory 386 

Shore 386 

Morning-glory  Family  .        .  386 

Moronel 474 

Mosquito  Bills      376 

Moth  Mullein 895 

Mountain  Balm 440 

Mountain  Laurel 191 

Mountain  Leatherwood     .    .  286 

Mountain  Lilac 254 

Mountain  Mahogany      .    .    .  278 

Mountain  Mint 465 

Mountein  Hose 279 

Mourning  Bride  ....  476 

Mouse-ear  Chickweed    .    .    .  166 

Mouse  Tail 198 

Antioch 198 

Mud  Purslane 284 

Mudwort 408 

Mugwort,  California  ....  616 

Muilla 118 

maritima 118 

Mule  Fat  .    ; 570 

Mule's  Ears 541 

Mullein 396 

Common 395 


Moth 396 

Musk  Clover 247 

Mustard     ....  ...  216 

Black 217 

Common  Yellow 216 

Tansy 216 

Tower 219 

Mustard  Family 210 

Myosotis  sylvatica  .        ...  441 

Myosiirus 198 

alopecuroides 198 

minimus 198 

Myrica 146 

Californica 146 

Hartwegi 146 

MyricaceoB 146 

Myriophyllum         839 

hip^rioides      .....  889 

spicatum 389 

Myrtle 380 

Naiad 102 

Holly-leaved 102 

Slender 102 

NaiadacesB 99 

Naias      102 

flexilis 102 

marina .  102 

Napa  Thistle 602 

Narthecium .    .  124 

Californicum 124 

Nasturtium 220 

eurvisiliqua 221 

dictyotum      ....  221 

officinale 221 

palustris 221 

Navarretia  nigellseformis  .   .  427 

parvula ;    .  427 

Neckweed     .......  411 

Negundo  Californicum   .    .    .  262 

Neillta  capitata ^  276 

Nemophila 488 

atomaria 484 

aurita 484 

insignis .  484 

var.  atomaria 484 

var.  intermedia    ....  484 

intermedia 484 

maculata 484 

parviflora 488 
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venosa 

Nemophila,  Purple 
Netnoseris  Californico 
Nepeta  ....... 

cataria 

Nettle 

Creek 

Small 

Nettle  Family  .    .    . 
New  Zealand  Spinach 
Nicotiana 

attenuata 

Bigelovii 

glauca    

Nievitas 

Nigger-babies   .    .    .    . 
Nightshade 

Black 

Nightshade  Family 

Nine  Bark 

Nitrophila 

occidentalis  .    .    .    . 

Nonsuch 

Nuphar      

advena  

polysepalum      .    .    . 

Nit-grass 

Nutmeg,  California 
Nuttallia  cerasiformia 
NyctaeinacesB  .   .    .    . 
NymphsBacesd  .    .    .    . 
Oak 

Black      

Blue 

Field 

Kellogg 

Live 

Maul 

Mountain  White 

Pacific  Poet  .        .    . 

Scrub      

Tanbark 

Valley 

Oak  Family 

Oai-grass 

Brome-like    .    .    .    . 

Nodding 

JficriSvery 

echioid^ 


434 
434 
493 
455 
455 
147 
147 
147 
14<} 
189 
390 
391 
390 
391 
444 
129 
392 
392 
390 
27(> 
174 
174 
313 
192 
192 
193 
45 
18 
285 
183 
192 
141 
144 
142 
143 
144 
144 
143 
142 
142 
143 
144 
142 
141 
51 
52 
52 
62 
r>4 


Oats 58 

Barbed 54 

Bastard 58 

Common :    .    54 

Wild 63 

Oats  Tribe 48 

Odontostomum 113 

Hartwegi 114 

(Enantho 363 

Californica 364 

sarmentosa 354 

(Enothera 335 

biennis  var.  grandi flora     .  335 

Californica 38« 

campestris 337 

cheiranthifolia 33() 

dentata 337 

var.  cruciata 838 

a:raciliflora 88(i 

hirtella 887 

micrantha  337 

ovata 336 

strigulosa 337 

tricliiocalyx 336 

Old  Man 617 

Old  Man  in  the  Ground     .    .  320 

Old- witch-grass 32 

Oleaeew 884 

Oltiey's  Bulrush 87 

Onagnicejr 325 

Onion 119 

Ookow 116 

Opulaster 276 

opulifolius 276 

var.  capitatus 276 

Ori'hard-grass "65 

Orchidaceas 180 

Orchid  Family 180 

Orchis,  Stream 132 

Ort^banchaceaB 420 

Orthtxmrpus 413 

attenuatus 414 

castilleioides 414 

densiflorus 414 

erianthus 416 

var.  roseus 416 

var.  versicolor 416 

faucibarbatus 416 

floribundiM 41^ 
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lithospetmoides 415 

purpurascens 414 

pusillus 414 

versicolor 416 

Osmaronia 286 

eerasiformis 286 

Osmorrhiza 346 

brac'hypoda 347 

nuda 347 

0(>cident4ilis   .    .  •     ....  347 

Oso  Berry 286 

Owl's  Clover 418,  416 

White 416 

Oxalis 246 

corniculata "246 

Oregana 246 

Wrigbtii 246 

Ox-eye  Daisy 616 

Oxytheca '  .    .    .  161 

tiirtiflora 161 

inermis 162 

Pachystima  Myrsinites  .    .    .  263 

PaBoiiia^ 194 

Bruwnii 194 

Painted  Cup,  Seaside  .    .    .    .412 

Woolly 413 

Panic,  Branched 82 

PanioesB 29 

Panic-grass   .    .        .....    30 

Panicularia 67 

pauciflora 68 

Panicum 80 

capil.'are 82 

Crus-galli 31 

dichotonnum 32 

milioA^eum 31 

sanguinale 81 

Pansy,  Yellow 232 

Papaver .  208 

Californicum 209 

heterophyllum 209 

var.  crassifolium  ....  209 

PapaveracesB 206 

Parietaria  debilis 148 

Parnassia 271 

palustris  var.  Californica  .  271 

Paronychia 172 

Chilensis    .    .  ...  172 

pusilfa    ...  J  72 


Parsley  Family 340 

PHrsnfp 860 

Paspalum 80 

distichum 80 

Pastinaca *    .    .  859 

saliva 860 

Pea 297 

Pea  Family 288 

Pear,  California 251 

Pearl  Wort 168 

Pectocarya 449 

penicillata     .    .    .  ^.    .    .       449 

pusilla 449 

Pedicularis 417 

densiflora 417 

Pennyroyal 466 

Pennywort 342 

PentacaBna 172 

ramosissima 172 

PentachaBta .  666 

alsinoides 666 

exilis 666 

Pentstemon 401 

centranthifolius 402 

corymbosus 401 

heterophyllus 4()2 

Lemmoni 401 

Newberryi  var.  SonomenBis.401 
Sonomensis    .    .    .    .c .    .    .  401 

Peony 194 

Pepper-grass 226 

Common 227 

Long-winged 227 

Tall 227 

Wayside 227 

Peppermint  . 467 

Pepperwood 191 

Periwinkle 880 

Persicaria •  .    .    .    .  169 

Petasites    ....;....  609 

palmata 610 

Petty  Spurge 268 

Peucedanum 867/^ 

caruifoliura 869 

dasycarpum 868 

Hassei 368 

leiocarpum 367 

macrocarpum    ....-'..  484 
parvifolium 488 
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robustum 857 

utriculatum  ......  869 

Vaseyi 359 

Phacelia 485 

Breweri      439 

Californica 488 

var.  imbricata  ....      439 

ciliata 437 

ciri'in  aliform  is 436 

distans 488 

divaricata 487 

Douglasii 436 

imbricata 439 

malvtefolia 488 

namatoides 485 

Demoralis 439 

ramosissima 437 

Rattaiii 438 

suaveolens 437 

tanacetifolia 438 

Phacelia  Family 432 

Phacelia,  Stinging 438 

PhalaridesB 88 

Phalaris 33 

aniethystina 88 

.    Arundinacea 36 

Canariensis 84 

Carol  iniana 84 

Lemmoni 35 

minor 34 

paradoxa 35 

Phleum 39 

alpinum 40 

pratense 89 

Phoradendron 865 

BoUeaiium 866 

llavescens 865 

villosum 866 

Phragmites  ........    69 

cotnmunis 69 

Phragmites 59 

vulgaris 69 

Phyllospadix 101 

Scouleri      102 

Torreyi 102 

Pickeringia 290 

Pickle-weed 18^ 

Picris 491 

echioides 492 


Pigweed 176 

Kough 173 

Pimpernel 875 

Pimpinel 853 

Pimpinella 352 

apiodora 853 

Pin  Clover 248 

Pin  Grass 248 

Pincushion 476 

Pine 20 

Beach 23 

Big-cone 21 

Bishop 23 

Blar^k 21 

Bull 21 

Bigger 22 

Gray-leaf 22 

Knob-cone 22 

Lodgepole 28 

Monterey 22 

Oregon .20 

Scrub     23 

Sugar 20 

Yellow 21 

Pine  Drops 867 

Pine  Erigeron .  569 

Pine  Family 18 

Pink  Familv 168 

Pink,  Sea  .*^ 378 

Indian 166 

Pinus 20 

attenuata 22 

contorta 23 

var.  Murrayana  ....    28 

Coulteri 21 

insignia 22 

Lambertiana 20 

muricata 28 

ponderosa 21 

radiata 22 

Sabiniana 22 

tuberculata 22 

Piperstera 197 

Pipe  Vine 864 

t^psissewa 867 

MenKies S68 

fticher  Sage 468 

Plagiobothrys 440 

cam'^  ......  440 
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canescens 447 

nothofulvus 447 

rafescens  var.  campestris  .  446 

tenellus 446 

Plane  Tree 276 

Plane-tree  Family 274 

PlantaginacesB 418 

Plantaffo 418 

Bigelovii 419 

Californica 419 

hirtella 418 

lanceolata 418 

major 418 

var.  Asiatica 419 

maritima 419 

Patagonica 419 

var.  Californica    .    .    .    .419 

var.  rosulata 419 

Plantago  Family 418 

Plantain 418 

Common 418 

English 418 

Sea 419 

Platanacete .  274 

Platanus 275 

racemosa 276 

Platystemon 206 

Californicus 205 

Torreyi 206 

Platystigma 205 

Californicum 206 

lineare 206 

Plectritis 474 

Davyana    475 

glabra 475 

tfepsonii         475 

macrocera 475 

var.  ciliosa 475 

magna 475 

samolifolia .  475 

Pleuricospora  fimbriolata  .    .  367 

Pleuropogon 62 

Californicum 63 

Pluchea .652 

camphorata 553 

Plum 286 

Sierra 286 

Plumbaginaceae 377 

Poa .66 

'       -    * 

■'  . .  .    .s-  ■ 


annua 66 

Douglasii 66 

pratensis 66 

secunda 67 

unilateralis 67 

Pogogyne 461 

Douglasii 461 

parviflora 462 

serpylloides 462 

zizipb  oroides 462 

Poison  Hemlock 349 

Poison  Oak 250 

PolemoniacesB 422    ^ 

Polemonium 423 

carneum 428 

Polycarpon 171 

depressum 171 

tetraphyllum 171 

Polygaia 248 

Californica 249 

cornuta 249 

Polygaia  Family 248 

PolygalacesB  * 248 

Polygonaceae 148 

Polygonum 158 

acre 161 

amphibium 160 

aviculare 160   u 

Bolanderi 159 

Californicum     .    .    .    .    .    .160 

coarctatum 160 

Convolvulus 161 

Hartwrightii 161 

lapatbifolium 161 

Muhlenbergii 161 

nodosum 161 

Paronychia 159 

Parrjri ^.    ...  160 

Persicaria 161 

punctatum 161 

spergulariaeforme     .    ,    .    .160 

Polypogon 41 

littoralis 42 

Monspeliensis 42 

Pond  Lily 192 

Yellow 192 

Pondweed 99 

Pondweed  Family 99 

Poor  Man's  Weather-glass    .  376 
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Pop-corn  Flower 446 

Poplar 188 

Poppy 208 

California 207 

Tree 206 

Western 209 

Poppy  Family 206 

Populus 188 

Fremonti 188 

trerauloides 189 

trichocarpa 188 

Portulaca 184 

oleracea 184 

Portulacaceae 184 

Potamogeton 99 

lonchites 99 

lucens 100 

pauciflorus 100 

pectinatus      100 

pusillus 100 

Potato 393 

Potentilla 281 

Anserina 281 

Bolanderi  ........  283 

Californica 282 

var.  Carmeliana  ....  282 

elata 283 

frondosa 282 

glandulosa 282 

var.  Nevadensis  .    .    .      282 

Kelloggii 283 

Micheneri 283 

millegrana 282 

multijuga 282 

idvalis  vai*.  millegrana    .    .  292 

tenuiloba 283 

var.  Micheneri     ....  283 

Poverty-grass 72 

Poverty  Weed 545 

"Primrose,  Sierra 377 

Primrose  Family 374 

PrimulacesB 374 

Primula  suffrutescens     .   .    .377 

Prince's  Pine 368 

Prunus 286 

subcordata 286 

Pseudotsuga 19 

Douglasii 19 

taxifolia 19 


Psilocarpbus 648 

brevissimus 649 

Oreganus  var.  brevissimus. 649 

tenellus 649 

Psoralea 294 

bracteata 294 

Californica 296 

Douglasii 296 

fruticosa 294 

glandulosa 294 

macrostachys 296 

orbicularis 294 

physodes 296 

strobilina 296 

Ptelea 249 

Baldwinii  var.  crenulata  .  249 

crenulaia    ,< 249 

Pterospora  andromeda  .    .    .  367 

Pterostegia 149 

drymarioides 149 

Ptiloria 491 

canescens- 491 

virgata 491 

Pugiopappus      •' 

calliopsideus 646 

Purslane,    Common    ....  184 

Lowland 189 

Water    .   .    .  '. 826 

Purslane  Family 184 

Pussy's  Ears 112 

Pussy's  Paws .  188 

Pycnanthemum  Calif omicumAQS 

Pyrola 368 

aphylla .368 

picta 368 

rotundifolia  var.  bracteata. 368 

secunda 868 

Pyrrocoma  elata.     .  ^.    .    .    .  559 

Pynis  rivularis 287 

Quaking-grass 64 

Annual 64 

Perennial 64 

Quamash 121 

Quercus 141 

agrifolia .  148 

Californica 144 

chrysolepis 143 

densiflora 144 

Douglasii 142 
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.  dumosa 143 

var.   bullata 143 

Crarryana 142 

Kelloggii 144 

lobatrt 142 

Wislizenii 144 

Rabbit's  Foot  Clover  ....  806 
Racine  d'Araere  .......  185 

Radish 217 

Rafinesquia 492 

Californica 492 

Ragweed 545 

Western 545 

Ragweed  Tribe    ....  488,  545 

Ramona 460 

Ramo7(^^  humilis 460 

Rancheria-grass 77 

Ranunculaoeaa 193 

Ranunculus 199 

aquatilis^ 202 

BioletUi 200 

Bloonneri 200 

Californicus 200 

var.  leetus 201 

var.   gratus 201 

canus  var.  hesperoxys.  200 

Flammulus       var.       inter- 

medius 199 

heberarpus 201 

hesperoxys 200 

Lobbii 202 

Tnaximus 200 

muricatus 201 

occidentalis  var.  Rattani  .  201 
orthorbyncus  var.  maximus.200 

pusillus 199 

Raphanus 217 

Raphanistrum 218 

sativus 217 

Raspberry 280 

Rattlesnake-grass 64 

Rattlesnake  Plantain.    .    .    .  133 

Rattlesnake  Weed 347 

Rattle-weed 290 

Ray-grass 74 

Annual  Italian 75 

English   Perennial     ...    75 

Pacey's 75 

Perennial  Italian    ....    75 


Razoumpfskya 866 

Douglasii  var.  abietina  .    .  866- 
occidentaliS' 866 

Red  Larkspur 197 

Redbud 289 

Western 289 

Red  Maids 185 

Red-lop,  Northern  ...        .44 

Redwood 28 

Coast 28 

Reed,  Common 59 

Giant 69 

Reed  Grass,  Aleutian     ...    46 

Flexuous 46 

Narrow 46 

Purple 46 

Rein-orchis 131 

Sierra 132 

Wood 181 

Reseda 230 

alba 280 

odorata 280 

ResedacesB 230 

RbagHdiolus 490 

Hedypnois 491 

RharanaceaB 253 

Rhamnus 253 

Californica 264 

var.  tomentella     ....  254 

crocea     254 

var.  ilicifolia 254 

Uicifolia 254 

Purshiana 254 

Rhododendron 369 

Californicum 369 

occidentale 369 

Rhus 250 

diversiloba 250 

trilobata  var.  quinata     .    .  250 

Ribes 272 

aureum  var.  tenuiflorum    .  273 

Californicum 274 

divaricatum 278 

glutinosum 273 

malvaceum 278 

Menziesii 274 

sanguineum    var.    glutino- 
sum      273 

subvestitmn 274 


INDEX. 


617 


ienui/lorum 273 

Victoris 273 

Bibwort 418 

Bigiopappus 524 

leptocladus 524 

Biver  Ball-flower  Tree  ...  470 

Boble 142 

Bock  Cress 218 

Brewer 220 

Hairy 219 

Bock-rose  Family 233 

Bomanzoffia 440 

Sitcbensis 440 

Bosa 278 

Californica 278 

gymnocarpa 278 

Sonomensis 279 

spithama^a 279 

var.  Sonomensis  .        .    .  279 

BosaceaB 275 

Btiee 278 

California  Wild 278 

Mountain 279 

Sonoma 279 

Wood 278 

Bose  Bay,  California  ....  3H9 

Bose  Family 275 

Bose-Mallow 237 

Bosilla 520 

Bosin  Weed 533 

Boubieva 177 

multifida 177 

Bubiacete 4()7 

Bubus 279 

leuoodermis 280 

parviflorus  var.  yelutinus  .  27t» 
spectabilis  var.  Menzie^ii  .  280 

viiifolius 280 

Bue  Family 249 

Bumex lbi\ 

Acetosella 150 

conglomeratus 157 

crispus 157 

obtusifolius 157 

ocoidentalis 156 

persicarioides 158 

pulober 157 

salicifolius 157 

Buppia 100 


maritima 101 

Bush 93 

Bog 94 

Common 94 

Dwarf 93 

Marsh 94 

Salt 93 

Toad 93 

Bush  Family 92 

BuUeeae 249 

Bye 76 

Saee 458    " 

Black 459 

Crimson 460 

White 460 

Sage  Brush 516 

Sagina 168 

apetala 169 

crassicaulis 169 

occidentals 169 

Sagittaria 104 

Greggii 106 

latifolia 105 

Montevidensis 105 

Sanfordii 105 

Sailors'  Caps 376 

St.  John's  Wort 235 

St.  John's  Wort  Family    .    .  235 

Salal 373 

Salicacete 135 

Salicornia 181 

ambigua 182 

Salix 135 

favescens 137 

fluviatilis        var.      argvnv 

pbylla '.    .  137 

Iftnigata 136 

lasiandra 136    , . 

lasiolepis 137  *^ 

longifolia 137 

nigra 136 

^iittallii      var.      bracbys- 

tachya 137 

sessilifolia 137 

Sitchensis :    .    .  137 

Salmon  Berrv 280 

Salsify.  .        ; 492 

Salt-grass 68 

Salvia A§«> 
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Californica 460 

carduacea 469 

Columbarias 459 

mellifera 459 

Sonomensis 460 

spatbacea 460 

Sambucus 470 

eallicarpa 471 

glauca 471 

racemosa  var.  eallicarpa.    .  471 

Samolus 874 

Valerandi  var.  Americanus  374 

Sampbire 181 

Sand  Mat 172 

Sand  Spurrey 169 

Sand  Strawberry 281 

Sand-gra88 .       66 

Sand- Verbena,  Common    .    .183 

Yellow 183 

Sandwort 167 

Sanicula 344 

arctopoides 344 

bipinnata 346 

bipinnatifida 345 

laciniata 345 

niaritima 345 

Menziesii 345 

tuberosa 346 

SapindaceaB 251 

Sarcodes  sanguinea 367 

SaururacesB 162 

Savastana  macrophylla  .    .    .37 

Saxifraga 268 

bryophora 269 

Californica 268 

Mertensiana 268 

'     peltata 269 

Tolmiei 269 

Virginiensis  var  Californica268 

SaxifracjaceaB 267 

Saxifrage  Family 267 

Scabiosa 476 

atropurpurea 476 

Scandix 346 

Pecten-Veneris 346 

Scarlet  Bugler 402 

Scarlet  Cup 412 

Schiznnotus.pu7'purascens.  .    .  384 
Scirpus 86 


Americanus 87 

Californicus 87 

carinatus 87 

lacustris  var.  occidentalis    .  87 

maritimua 88 

microcarpus 88 

Olneyi 87 

pungens 87 

riparius 86 

roDustus 87 

var.  compactus 88 

sylvaticus  var.  digynus.  .    .     88 

Tatora 87 

Scoliopus 124 

Bigelovii 124 

Scorzonella 496 

Bolanderi 497 

nia^hna 497 

paludosa 496 

procera 497 

sylvatica 496 

Scorzonera 491 

Hispanica 491 

Scolymus 490 

Hispanicus 490 

Scribneria 74 

Bolanderi 74 

Scropbularia 400 

Californica 400 

ScrophulariacesB 394 

Scutellaria 454 

angustifolia 454 

Bolanderi  ...  ...  454 

Californica 454 

tuberosa 454 

var.  similis 454 

Sea  Fig 190 

Sea  Milkwort 375 

Sea  Rocket 216 

Sea  Spinacb 189 

Sedge. 88 

Sedge  Family 83 

Sedum 265 

pumilum 266 

radiatuni 265 

spathulifolium 265 

Self  Heal 456 

Selinum 356 

capitellatum 356 
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Pacificuni 355 

Senebiera 

Coronopua  ........  229 

didyma 229 

Senecio 511 

aphanactia 512 

aronicoides 513 

•  Clevelandi 513 

Dous^lasii 513 

eurj^cephalus.    .  - 512 

Greenei 512 

hydrophilus 513 

mikanioides 514 

sylvaticus 512 

vulgaris 512 

Senecio  Ivy 514 

SenecioneaB 485,  509 

Sequoia 23 

gigantea 24 

sempervirens 23 

Sesuvium 189 

sessile .  189 

Setaria  glauea 33 

Shepherd's  Needle 346 

Shepherd's  Purse 223 

Sherardia 469 

arvensis 470 

Shin-leaf,  White-veined    .    .  368 

Shooting  Star 376,  377 

Sida 243 

hederacea 243 

Sidalcea 238 

calycosa 240 

delphinifolia 240 

diploscypha 239 

var.  minor 239 

Hartwegi 239 

humilis 240 

malachroides 241 

malvffiflora 240 

Oregana . 240 

aeeundiflora 239 

sulcata 240 

Side-beard 62 

California 63 

Silene 164 

antirrhina 165 

Californica 165 

conoidea 164 


Cucubalus      166 

dichotoma 165 

Gallica 165 

multinervia 164 

verecunda 165 

Silk-tassel  Familv 362 

Silk-tassel  Tree.  ^ 862 

Silybum 509 

Marianum .  609 

Sisymbrium 215 

canescena 216 

oflftcinale 216 

pinnatum •/  •    •  215 

Sisyrinchium 129 

bellum 129 

Californicum 130 

Sitanion  elymoidea 81 

Sium 363 

anguatifolium 354 

cicutsBfolium  var.    heterophyl- 

lum 358 

heterophyllum. 358 

Skull-cap 464 

Blue 454 

Skunkweed 428 

Slough-grass 57 

Smartweedi  Dotted 161 

Smilacina 126 

amplexicaulis 127 

sessilifolia 126 

Snake  Root 344 

Snake's  Head 498 

Snapdragon 396 

Sneeze  weed 525 

Bigelow's 526 

Sneezeweed  Tribe  .    .    .  486,  518 

Snow  Berry 472 

Snow  Brush 266 

Snow  Plant 367 

Soap  Plant 121,  177 

Solanaceas 390 

Solanoa 384 

purpurascens 384 

Solanum 392 

cupuliferum 393 

nigrum  var.  Douglasii    .    .  392 

tuberosum 398 

umbelliferum 393 

villosum 398 
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Xanti 893 

Solida^o 660 

GHlitornica 561 

elonc^ata 661 

occiden  talis  . 660 

gcmpervirens 661 

epathulata 661 

Sohva 618 

sessilis 618 

Sonchus 601 

asper 602 

oleraceus 601 

Sorghum 29 

Sorghum  Halepense 29 

Sorghum  Tribe 28 

Sorrel 166,  246 

Redwood 246 

Wood 246 

Yellow 246 

Sow-Thistle 601 

Common 601 

Prickly 502 

Spanish  Clover 302 

Sparganium 96 

Californicum 96 

eurycarpura 96 

Greenei 96 

simplex 97 

Spartina 66 

stricta  var.  glabra 56 

Spearmint 467 

Spearwort 199 

Specularia 476 

biflora 478 

Speedwell 410 

Spergula 170 

arvensis 171 

iSphacele .463 

calycina 463 

Spice  Tree 191 

Spike-ruah 85 

Common 85 

Slender 85 

Spikeweed 632 

Common 632 

Fitch's 532 

Spinach,  New  Zealand   .    .    .  189 

^ircea  arioefolia 277 

Spiranthes 183 


g)rrifolia 183 
omanzoffiana 13^ 

Spirostaehys  ocddentcUis.    ,    .  181 

Spruce,  Douglas 19 

False 19 

Spurge  Family 260 

Spurge 261 

Caper 26a 

Larger 262 

Petty 263 

Spotted 262 

Thyme-leaved 262 

Spurrey X70 

Squaw  Bush.     .......  260 

Stachys  , 456 

ajugoides 457 

var.  stricta 457 

var.  velutina 467 

albens 457 

buUata 457 

Californica 458 

Chamissonis 458 

pycnantha 456 

stricta 467 

velutina 457 

StaflP-tree  Family 252 

Star  Flower 269,  375 

Star  of  Bethlehem 270 

Star  Thistle 502 

Purple 503 

Yellow 503 

Star  Zygadene 122 

Statice.' 378 

AryneHa 378 

Limonium  var.  Californica.378 

Stellaria 167 

littoralis 167 

media 167 

nitens 167 

Stenotus. 658 

linearifolius 658 

Stephanomeria  virgata.   .        ,  491 

Sterculia  Family 236 

SterculiaceoB 236 

Stink  Bells 109 

Stink-grass. 60 

Stink-Weed '230 

Stipa 38 

Stipa,  Andci-son's 38 
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eminens  var.  Andersoui .   .    38 

fsotigera 38 

viridula 39 

Stone-cTop 265 

Stoiie-crop  Family 264 

Stiirksbill 247 

JStramonium 392 

Strawberry 280 

Sand 281 

Wood 280 

etreptanthus 218 

albiekis 215 

barhiger 214 

BioletHi 216 

Breweri 214 

flaveaeens 212 

flandulosus 214 
ispidus 215 

Mildredoe 215 

niger 214 

orbiculatus. 214 

pulchellus 216 

secundus 215 

suffrutescens 213 

Stylocline 548 

ifilaginea 648 

gnapbalioidee 648 

Suaeda. 182 

Californica 182 

Torreyana 183 

Sumacb  Family 250 

Sun  Cups 336 

Sunflower 542 

Common 542 

Sunflower  Family 482 

Sunflower  Tribe  ....  487,  540 

Sweet  Alyssum 226 

Sweet  Bay 146 

Sweet  Cicely 346 

Common 347 

Sierra 347 

Sweet  Clover .312 

Sweet  Coltsfoot 509 

Sweet  Fennel  .....  355 

Sweet-gale  Family 146 

Sweet-scented    Shrub,    West- 
ern   190 

Sweet-shrub  Family    .    .    .    .190 
Swine-cress 229 


Sycamore 275 

SympetalflB 366 

Symphoricarpos 471 

mollis 472 

oreophilus 472 

racemosus 472 

Synthyris 410 

rotundifolia 410 

Tamarack 28 

Tanacetum 515 

camphoratum 516 

Tansy  Mustard 215 

Tare 296 

Tarweed 527,  529 

Adeline 532 

Chile 527 

Coast 530 

Hayfield 530 

Tarweed  Tribe     ....  486,  527 

TaxaceaB 17 

Taxus 17 

brevifolia 17 

Teasel  Family 475 

Tellima 269 

affinis 270 

Bolanderi 270 

grandiflora 270 

heterophylla 270 

var.  Bolanderi 270 

Tetragonia    ........  189 

expansa 189 

Thalictrum 202 

hesperiutn. 202 

polycarpum 202 

var.  hesperium     ....  202 

Thelypodium 211 

fiavescens 212 

flavescens  . 212 

Greenei 212 

HookeH      213 

lasiophyllum 212 

var.  inalienum 212 

var.  rigidum 212 

proeerum   ........  212 

Thermopsis 289 

Californica 289 

macrophylla 289 

var.  velutina 290 

Thimble  Berry 279 


Thiwle 

Bull 

Thialle-««Ke  .    .    . 
Thistle  Tribe 
Thorn-apple 

Purple   .... 
Three  Square 
Thrift     .... 
Thrift  Family   ■ 
Thyiiiclitiir^fin.  .   . 
Thysanoeiicpus     . 

elegans  .... 
emarginatua  ,  . 
radians   .... 

Tiarella  ..... 

unifuliata  .    .    . 
Tickle-grass 
TIdj  Tips  .... 
Tillssa 

Holanderi  .    .    . 

Drummondii 
var.  Bolanderi 

Timothy    .... 

Tiniaria     .... 

.  Tisaa 

Cleveland  i     .    . 

Uiicaiitha  ,    ,    , 

macrotheca    .    . 

var.  leupfliitlia 

jmllitia    .    .    .    [ 

rubra  var.  perem 

aalina.     .... 

var.  involucrat 

Toad  Flax      '.'.'. 
Tobacxio     .    .    . 

Tret'    .   . 

Wild.    ,   .    . 
Tocalote     .    , 
Tolguacha     .    .    , 
Tonplla 

colli»sio"/ex    .    . 

t«nella    .... 


Tootbwort     ....  221 

Torosa 207 

Torreya .    17 

Tower  Muetard    .  219 

Toyon 287 

Tragupogon  492 

porrifotius.     ...  492 

Tree  Poppy 206 

Tricboooronis 670 

Wrightii 571 

TrichoBtema 468 

lanatum 464 

lanceolatum 468 

lamm 453 

eblongum 464 

Trientalis .375 

Europsa  Tar.  latifoliit  373 

Triri.lium 804 

affrarium 30fi 

albopurpureum 80*t 

■  amtenum 30« 

amplectena 311 

var.  hydrophilum    .    .    .311 

appendicu  latum 809 

'ippendieiil/ilu-m     ...        .  309 

barbigerum 810 

bifldum T  .307 

var.  decipiens 307 

ciliolatum 807 

columbiuum      ......  306 

var.  arjfillorum     ....  307 

depauperatum 311 

var.  angustatum  ....  311 

var.  laciniatum    ...  811 
dichotomum      ......  30fi 

var,  turbinatum   ....  SOti 

ffoclum     ....  .810 

Fratlrhonii'm 311 

fucatum 310 

var.  flavulum 810 

var.  Gambellii      ,    ,    .    .  811 

var.  virescena 811 

OambeUii 811 

gracilentum 807 

Grayi 810 

kydrophiliiin 311 

InfiDUtii'm 31] 

Mauriei 3(ft 


Miicnxi  var.  tUbupiti'piiifmit.iOG 

microcephaium 808 

microdon 808 

obtusifloruiii 809 

oliganlhum 308 

oli\iacen'm   ........  807 

pratonse     .  .....  307 

roacidum 309 

tridcntiitum 809 

variegatuni 808 

lirtHcena 811 

Wnrmskjoldii 809 

Triglochiii 103 

concinnu 108 

maritima 103 

Trillium 125 

ovatum 125 

sesiilc  var.  Californicum    .  126 

Trillium,  Coast 126 

TrUetiini 61 

canc«oeiM 52 

cernuum 52 

barbatum 62 

TriieUiu  liut/i 117 

Tropiducarpuni 222 

capparideuni 228 

dubium 923 

gracilc 223 

Troxinion  aparymdrn  .    .    .    .  500 

grafuiifkn-^im 500 

heierophpUnm 600 

!-efrorwm 501 

TaugA 18 

b«tcrophyllii 10 

Mejienaianii 19 

Piifioniana 19 

Tule 87 

Tule-iniiit 466 

Tumble  Weed .173 

Tumicin 17 

Call  fomi  cum 18 

Turhcy  Mullein 280 

Twin-beny,  Black 472 

Typha fW 

latifolia 96 

TrpbacetD 96 

trmbelliferie 840 

Umbellularia 191 


Californicu 

UropappuB ,    . 

Cfcvelandi 

Lindlevi 

var.  Clf.Bdandi     .... 

linearifulius  ....... 

macrochattus  .    .    . 

var.  Kelloggii  ..... 

Urtica 

Californir.1 

holosericea 

LyalHi  var.  Califomica  .   . 

Urtieaoeie.     ........ 

Utricularia    ....        .    .    . 

vulgaris 

Utriculariaces' 

Vaccaria 

Vaocinium 

mvrtilluB    var.    mieropliyl- 

occidentak 

Valerian  FHinily 

Vnlcriann  sylvalicn     .... 

Vaienatf-lln  cilioaii     .... 

magna 

gamoli/olia 

Vancouveria 

chrynantha  var.  parviflora. 

pni-riAoriJ 

Vanilla-grass 

Large-leaved 

Veliea 

Hartwegi 

Kelloggii  ........ 

Velvet-grass 

VeruB'  Looking-glass  .  .  . 
Veratrum 

Oalifornicum 

fimbriatiim 

Verbascum 

Blattaria . 

Thapsua 

■    virgatum 

Verbena 


I'Jl 


128 
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bractcosa 461 

hnstuta 450 

protitrata 4A0 

Verbena  Family 460 

VerbenaoeaB 450 

Vernal-grass,  Sweet    ....    36 

Veronica 410 

Americana 411 

arvensis 411 

Buxbaumii 410 

perngrina 411 

Vervain 460 

B.ue 450 

Common 450 

Vervenia,  Hill 438 

Valley 438 

Vetch 296 

California 296 

Common 296 

Vicia  . 296 

Americana 296 

var.  linearis  ......  297 

var.  truncata    .    :    .    .    .  297 

exigua 296 

var.  Hassei 296 

figantea 297 
iassel 296 

sativa 296 

Villela 180 

Vinca 880 

major 880 

Vine  Family 259 

Vine  Map'.e 252 

Vinegar  Weed 458 

Viola 281 

canina  var.  adunca     .    .    .231 

ehrysantha 238 

Douglasii 233 

glabella 232 

lobata 288 

var.  integrifolia  ....  233 

ocellata 231 

peduiiculata 232 

purpurea 232 

sarmentosa 232 

Violacete 230 

Violet 231 

Dog 231 

Mountain 282 


Pine 238 

Wood 282 

Violet  Family 230 

Viper's  Grass 491 

Virgin's  Bower  ....  197,  198 

Vitacess 269 

Vitis 259 

Call  for  nica 259 

Wake  Robin 126 

Common 126 

Walk-grass 66 

Wall   Flower 218 

Western 218 

Walnut 146 

California 146 

Walnut  Family 146 

Wart-cress 229 

Water-cress 221 

Water  Fennel 264 

Water  Hemlock 851 

California 861 

Water  Horehound 466 

Water-leaf 433 

Water-lilv  Family 192 

Water-Milfoil 839 

Water-Milfoil  Family   ...  888 

Water  Montia 187 

Water  Parsnip    ....  868,  864 

Water  Pennywort 842 

Water  Persicaria 160 

Water  Plantain 104 

Water-Plantain  Family    .    .  104 

Water  Purs  ano 826 

Water  Starwort  Family    .    .  268 
Water- weed,  California     .    .  826 

Water  w(»rt 234 

Water- wort  Family    ....  2S4 

Wax  Myrile 146 

Wheat-grass 76 

Australian 76 

Dane 76 

Richardson's 76 

Slender 76 

Whipplea 272 

modesta 272 

Whispering  Bells 439 

White  Man's  Foot 419 

Whitlow-wort 172 

Wild  Ginger 808 


INDEX. 
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Wild  Grape,  California  ...  259 

Wild  Onion 119 

Wild  Radish 217 

Wild  Rose,  California  ...  278 

Wild  Rve 76 

California 78 

Divergent 80 

Glaucous 78 

Hispid 79 

Narrow- leaved 80 

Pubescent 78 

Slender 78 

Tufted 81 

Willow 185 

Arroyo 187 

Bebb 136 

Black 186 

River 136 

Sandbar     137 

Spotted-leaf 136 

Velvet 137 

Western  Black 186 

Willow  Family 135 

Willow  Herb 327 

Wind-flower 198 

Wind  Poppy 209 

Winter-cress 220 

Wintergreen 368 

Wire  Grass 160 

Wislizenia 229 

refracta 230 

Wolffia 98 

lingulata 99 

Wood-rush 96 

Common 95 

Wormseed 176 

Wyethia 541 


angusti  folia 541 

glabra    541 

helenioides 541 

Xanthium .  646 

Canadense 546 

spinosum .  547 

Xerophyllum 123 

tenax      128 

Xylothermia 290 

montana 290 

Yard  Grass 160 

Yard  Rush 94 

Yarrow 514 

Yellow-cress,  Marsh   ....  221 

Western 221 

Yerba  Buena       463 

Yerba  del  Pescado 261 

Yerba  del  Vibora 348 

Yerba  Mansa 162 

Yerba  Reuma 168 

Yerba  Santa    .    .  ' 440 

Yew 17 

Yew  Family 17 

Zannichellia 101 

palustris 101 

Zauschneria 326 

Californicii 827 

var.  latifolia 327 

latifolia  ...:....  327 
Zostera 101 

marina 101 

Zygadene 122 

Zygadenus 122 

Fremonti 122 

var.  minoi'    ......  122 

venenosus 122 
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